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(CREEP 
controlling temperature 


w what Riehle means by “complete 
package” machine for creep and stress-rupture 
testing. It can be furnished fully ready | to oper- 
— even including high- temperature creep 


‘extensometer and automatic recorder. Exsenso- 

r and holders” can be furnished to 
er flat or ema: specimens. And either 


multiple- point re recorders are 
‘tesla controller too is mount 


panel... ‘ight on the 
Creep Testing includes’ 

furnace, local wiring and all other com- 
ponents" ‘that make. it a | complete package. 

Or it can be furnished stripped- -down when 


specified. 


fee 


A 


what! more, Ls the ‘axial loading fixture is is 

ball seated for freedom of motion on bot 

axes. Members a are accur. ‘centered 


the specime 


nds. 


within ‘of load. "Full 


12, 000° and 20, po 
Day 
RR- 13- 54, for your copy. 


COUPON TODAY | 


Division of American Machine il Metals, Mie ‘ 


Send illustrated Bulletin RR-13-54 on -Riehle 
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“One test is worth @ thousanc 
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Rit 1 Address: Philadelphia 


in Laboratory Aging Tests for Plastics by Frank W. Reinhart 
John ettibone Mary utchler 


| The Pranasiiee of Gypsum and the Role of Calcium Sulfate in Portland Cement by W. Cc 


CH. Fellows Conductimeters, Theis 
: Actions ‘on Standards. . 


am... 


Standards on on n Petroleum, Infrared Data Cards, Pyrometry, Brighten ning 


Metallic Materials for S T Above 1600 F. . . 
ymposium on etallic aterials for Service at emperatures Ove 


A A. Bates 
Lundeen 
Microct emica ires Electrical Cone Casein, 
Past-Presidents in ‘Electrical and Electronic Meterials. 


Maxwell Beard, Work of Panel, Joint Committee « on Effect. of Temperature b by G. Smith. .. 


ON. -L.Mochel Personals. 


“He Stole the Fire from Heaven’ 


Laboratory and Equipment... 


jin 
“COMMITTEE ON PAPERS AND 
PUBLICATIONS 
This committee has authority in all matters affecting ei 
the acceptance, rejection, editing and publication re 
of papers, committee reports, and discussions. The 


committee also acts in an advisory capacity to the — 
Board of Directors in matters in general. 


Robert Burns S. Kurtz, ASTM is by Engineering Index, Inc 


“The Society is not responsible, as for the statements and opinions in this 


: 
Corresponding Members from Pacific "og he Aner eight times a yeer, January, April, May, July, S 
Ce Coast District Publication Office—20th 


THER INFORMATION CIRCLE 101 ON READER SERVICE CARD PAGE 101 ieee a 


The Unconfined Compression Test of Bituminous Mixtures by H. Fred ‘Waller, 
63 
4 
coe 
— 
3. 
Davis R St., Philadelphia 3, Pa. Subscriptions, United States and possessions, one year, $2.75, two years, $4.75. 
three years, $6.50; Canada, one year, $3.25, two years, $5.75, three years, $8.00. Other countries, one 
year 5) tw r , $9.50. Sin ies—50 cents. Number 212. Entered 
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_orn new lower | prices — generally effective “illeli Retested before shipping to insure accuracy. a 
— thermometers and hydrometers. So, now you may get ON B.S. specifications are minimum standards for Kimble a 
; = greater savings by including Exax thermometers _ thermometers and hydrometers. There is also a line of ni 
and hydrometers with the rest -of your k Kimble apparatus. Kimble instruments made to A.S. T. M., and A.P.I. an 


The filler used in the lines and numbers of Kimble ‘Your local laboratory dealer can supply fine 
thermometers is permé mene an be removed only /__ instruments at new lower prices. Do not accept substi- __ 
dissolving glass itself. tutes. If your dealer will not supply Kimble hydrometers 
INDIVIDUALLY RETESTED and thermometers, write us. Kimble Glass Company, 
Every Kimble thermometer and is Indi- of Owens- Toledo 1, Ohio. 


— 


Description and 
Catalog Number et 


Thermometer *44266-Y 
Aniline Point 
items with your other Kimble glass- 


Hydrometer #31202 1.045 to 1. 105 i 
ble c on Kimble thern Specific Gravity Sp. gr. ware requirements. Most laboratory 
dealers offer greater discounts on 
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| PICTURE OF T THE 


THIS MASSIVE 600, 0,000 LB B UNIVERSAL TEST. 
ING MACHINE WASR RECENTLY INSTALLED © 


S 


FOR TESTING ‘AND W 


ression, 7 oung Universal Testing Mac cove rarange of | 000 Ibs to 5 ,000, 
mec hanically or hydraulic ally driven complete “with call ac cessories. 


SPECIMENS UP TO | 
LONG BY 10" HIGH. 


8 for Torsion- Creep and Box testing. 


- 
7 aa a ae hrust- Load Weighing Systems ar railable i in pneumat 


draulic, or electrical mode ls, “Also color testing Photo- elastic ma- 


Sirain g New Strain Indicators. Static and hi-speed switching units up to 
200 gages per sec. X- Y Recorders—1 to 48 channels. ( )scillograph ampli-_ 

Bond Checke: ers— rs., B “Bond ‘Checke ‘heck your gage ¢ applic ation in 10, sec. 


— Processors automatically, develop and dry u up to 12” wide oscillo 


Fa er rocessor, P 
a built-i in leader. Young ilm Processor for de ‘veloping and 


Py. Switze rland. Hi-speed and light C Cameras. 

~ Here is is the finest in testing vtetil4 to meet your budget. Based on 
years of specialized design and production of test equipme ent, Y oung 
offers you a versatility “and knowledge that can solve your testing — 
problems at minimum cost. — If a standard machine is not the most 
economical answer, you'll find our engineers glad to design a mac hine 

that is. id brings details 


NORRISTOWN 8-8889 
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“Promotion ¢ of Kenslelies of Materials of E and Standardization of Specifications and Methods of ei 


HE 59th Annual Meet- tures Carpenter, 3 a Julius Se Jr., Naval val 
rst of the two AST M meetings val Public Roads, tical 


a 
that will span the continent this year— Veasurement of Bituminous Concrete Core ae rete an ; 


the Annual Meeting on the East Coast, Densities and Density of Bituminous SYMPOSIUM ON RHEOLOGY 


L - Coated Aggregates by Means of a Volu- Sponsored | Jointly by the Society of 
the § meter by F. M. Williams, Ohio State Rheology and Committee E-l1on Methods 
ing on the West Coast—will be held in University. 


es and Strains in the Shaping o 
halfonte-Haddon Hall Hotel, Head- Aggregates by Solvent Immersion by Paul Metal Tubes by E. 
quarters of the meeting, will also house J. 


Serafin, Michigan State Highway _ Prager, Brown University. 
the Twelfth Exhibit of Testing and aan 


_Appara and Laboratory * Specific Gravity of Bituminous Drucker, Brown University. 


‘Supplies, and the Tenth Photographic > of Asphalts by W 
crete Association of Ok ahoma. Photographic Method for Sharpening Iso- : 
on Silicones and Copper Measurement of Maximum Density of chromatic Photoelastic Patterns by R. R. 
Bituminous Mixtures by Vac wum-Satura- Myers, Lehigh University, 
M: urburg and ‘Gillett Lectures tion Technique by James Rice, | "Dynamic Vi iscosity and Shear Modulus 
this year will deal with the timely sub- pp: 


National Crushed Stone Assn. Molten Polystyrene as a F unction of 
jects of silicones and copper, respec: Specific Gravity and Voids Relationships Molecular W by W. P. Cox, L 


tively. a Meta, Wate Miz Nielsen, and Keeney, Monsanto 
Charles E. Reed, the Marburg Lec- eriment ‘Chemical Co. | 
urer, is general manager of the Silicone The — of, 
Products Dept., General Electric Co., ‘arns by mith, F. L. MeCrackin, 
"The Gillett Lecturer, D. K. Cramp-_ tandards, 


ton is director of research, Chase Adhesives by Frank H. Wetzel, Hercules” 


an 

and Copper Co., Waterbury, Conn. SYMPOSIUM ON pH vaiiieale Powder Co. hae 


the hundreds of meetings of the main rouse Electric Corp. SESSION ON 


technical committees and their “urement by R. G. Bates, National Sponsored. by Committee D-18 on Soils 


mittees will provide the technical iy Bureau of Standards. ‘pole Engineering Purposes 
a schedule of the week Errors of pH Measurements by G cA Evaluation of Lime Stabilized Loess by 

complete advance program of Perley, Leeds & Northrup Co. + J. G. Laguros : and Davidson, 

_ ln will appear in the April issue of | Performance Studies of pH Electrodes and State College. ed et el 

the ASTM BuLuetIn. bs The sy mposium — cere! Components at High Temperature ield and Laboratory Determinations of the 4 

-program is outlined below in as much ak and Pressures by John Leonard, Bec m Bearing Capacity of Hard P an for fousel, 
detail as is now available. man Instruments, Ine. of Deep Foundations by W W. 8. Hou Housel “Hi 
Theoretical and Practical Problems in the University of Mic thigan. 
SYMPOSIUM ON SPECIFIC GRAVITY of Acidity in Aqueous Applications of Environment Testing of 
OF BITUMINOUS COATED — Nonaqueous Media by Martin Kil- ay Soils by Donald M. Burmister, Colum- 
Acidity Functions for Nonaqueous Research on the Ultimate Beari Value | 

by Committee D4 on Road Mixed Solvents by Martin A. of Pressure-Injected Footings 1 

and Paving Materials and F. A. Long, Cornell University. 4 Poured-in-Place Shallow Footings in’ 

The Role aed Specific oe in ime De sign ae in Measurements of the pH of Granular Materials by L. A. Fraikin, 
Blood and Other Biological Fluids by *F ranki Foundation Co. 
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SYMPOSIUM ON SOLDERS, FLUXES SYMPOSIUM ON ION EXCHANGE tile Structures by Stanley Backer, Mass- 
AND | TESTING OF JOINTS on AND CHROMATOGRAPHY 


achusetts Institute of Tee hnology. 
Sponsored by ‘Committee B-2 on Non- CAL CHEMISTRY — Methods for Wood, ood-— 
“An extensive program is planned whic h Motals 


include five papers in the area of The Use of Ion Exchange Resins in: {nalyti- tory. 


soldering technique, three papers in the cal Chemistry by Robert Kunin, Rohm ” Tension Testing of . pe are by A. G. H. 
field of evaluation of solders, one pape Ton es and Haas Co. Se Dietz, Massac husetts Institute of Tech- — 
galvanic corrosion in joints, one paper in Exe in Analytical and Radio- 
the area of testing methods and three <2 chemistry by J. E. Hudgens, Bettis Present Practices in Tensile Strength Test- a 
papers in the general field of fluxes. More Plant of W eetinghouns Electric Corp. ing of Paper in Industry by John Fachet 
detailed information will be given in Psi Exchange in Metal Separations by and F. T. 
next issue of the ASTM Kurt Kraus, 0: ak Ridge N ational 
SYMPOSIUM. ON IN-PLACE SHEAR Ton in Analysis by John f 
TESTING OF SOILS BY THE VANE . 


Sponsored by Committee D-18 on Soils. “Sponsored by Joint Research Committee 


“ane Testing for Shear Stre mgths of Clays— Tutal Dissolved Solids in Condensed Steam 
Principles and Summary of Work to by Amplification and Conductivity by 
by J. O. Osterberg, ern B. Gurney, Gulf States Utilities Co. 
SYMPOSIUM ON TENSION TESTING Steam Purity Determination by Tracer 
A Practical Vane Test for in- OF NONMETALLIC MATERIALS Techniques by Earl E. Coulter, Babcock 
of Foundation Soils by Harold J. Gibbs sponsored by Methods 
. and W. G. Holtz, Bureau of Reclama- 


“ane Device for In-Place Soil Shear Meas- Tension Testing of Rubber by H. Tangen- ee ee 

urement by W. A. Hill, Oregon St: ate berg, B. F. Goodrich Co. Operating with the Larsen 
Highways Dept. TensionxTesting of Plastics F. W. Rein- 7 Steam Purity Analyzer by A. B. Sisson, 


Deep Vane Tests in Gulf of Mexico by Carl National Bureau of St: ards. Commonwealth Edison Co. and R. W. 


W. Fenske, McClelland Engineers. Lane, Illinois State Water Survey 


Twelfth Exhibit and Sc 


Custom Scientific Instrume “The Tenth P Photogr: ra Dis 
g wil te the 12th Exhibit of Testing and _—-Eastman Kodak titi " i Dig 
Fisher Scientific Co. ompetition will be an important part 
ane Apparatus and saboratory General Laboratory Supply of the Exhibit and will be in an area 
Supplies. These exhibits serve an im-_ Co. te te tel. The 
Heitz, Inc. country’ s best tec chnical photographers 
Instron Engineering Corp will | partic ipate. The Soe 


by enabling our members and 


visitors to see at first hand many y of =e Laboratory Equipment ( er 1956 expects to surpass even the 1954 


portant educational and scientific pur-— 


Leeds & Northrup Co. exhibit which was most noteworthy, 


rin 
a of and * ational Forge and Ordnance 


ele = 
have ‘not yet been adopted as stands Research Appliance Co. 
-Riehle Testing Machines Division of in the Photographie Exhibit have been 
ra The Exhibit will be held in the Eng- ue American Machine and Metals, esr om iiled to all members and committee 
Lounge and the Vernon Room at Seott Testers, Inc. smbers. Any member or any inter- 
-Chalfonte-Haddon Hall. Space is more Servic e Diamond Tool C ested employee of a company holding 
‘than half sold and a number of ex- _ Delbert Wheeler Co., Inc ASTM membership is eligible to enter a 
-hibitors appear on the list for the first a of American Chain & Cable Co Ine. = competition and will be sent ant 
time. Companies which will exhibit i ‘ 
ere As in the past, the exhibits will 


American C M: Hakers, ‘ted to appar: atus in nstrume nts 


and sup plies us ed in tes iting, research, carry the "complete 
Atlas Electrie Devices Co. production, qua 1 y contro inspe ion, 


ee 
Branson Instruments, Inc. and related work. Information about the 59th Annual Meeting, 


Buehler Ltd. 18-22 in Atlantic C ity. 


Wilson Mechanical Instrume ont Division 


xhibiting may be obtained from ASTM 
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Rubber 

A 1 1 

ecember 9, 1955) 


A | 


; Tentative Method of Test for Resistance to Accelerated iF 
Light Aging of Rubber Compounds (D 750-55 T) 


fs 


ASTM 


er 


Section 3(e) has been revised to permit more flexibility in the | 


black panel temperature of 145 + 5 F. 
needed in certain products, such as floor mats. 


Such a prov ision is 


_ Tentative Method of Test for Viscosity of Rubber an 


—G ReEvisep to add needed procedures for t 

n of iron in crude rubber 
_ Tentative Method of Test for Indentation of Rubber by 


faD ter(D676-55T) 
Means of a Durome er ( D676-S5T) 


A re improve the method was the addi-— 

— tion of a pa iragraph on the number of readings and the manner 

ts aking t} em. The new Sec tion as follows: 


é 
fatigue effects. For ots testa, 


shall be taken and their median recorded as the indentation meas- 


Tentative Specifications for Rubber and Rubber 


Compounds for Automotive and ‘Applica- 


‘ompounds for Automotive Applications.” In SAE speci- 


J 


aeronautical : applications and the term 
arenthetically in the revised scope, 

ned rubber, synthetic rubber, 

ne or in combination.” While it is generally cunder- 


"stood that the values in the tables of this specification are - specific ations because of poor reproducibility among labora- 


on laboratory prepared specimens, some consumers wish to test _ 


are 


contained in Par: agraph 5(6) “Physical Requirements” 


considered ite to this type ition. 


entirely ly. The following grades will be marked with an asterisk: 


R515 R615 5 


{71 
R620 


R720. 
R625 


addition of four new grades of ‘one rubber: TA507, TA606, 


tensile compounds now on the market. 


a 


q 
am 


y edure 


a minimum five re: 


AG 


"better temperature measurement during the test. It is based 
" on extensive investigations at the National Bureau of Ste and- 


tions ( (ASTM D 735 - 55 T; SAE E10R) 


Title shortened to “Tent: itive ations for E lastomer Cracki 
ny ative Method of Test for Accelerated Ozone Crack a 


fications the word “automotive” covers both automotive and | 


“elastomer” will be 


“Nz atural rub- 
or pon m m: 


samples prepared from finished products and the statements 4 


statements up into the Scope by re Par: 
1(b). This revision makes it possible to delete Paragraph 5— 


wall (Approved 


needed than the higher She 


“In order to keep to a minimum the number of 
it is suggested that wherever practical, those grades designated 
- by an asterisk be used.” Table V is further revised by the 


_TA706, and TAS806. These grades provide the improved higher 


BULLETIN: 


ber-Like Materials by the ‘Shearing Disk Viscome 


~ Revise d to i include changes i in the apparatus and in the test 


as a result of extensive invest igations car arried out a a 
the National Bureau of St: andards. The committee believe 


appar: atus employed in Method D 927 pe also provides for — 


‘Disk Viscometer (D 1077 - 49 T) oer 


of Vulcanized Rubber @ 1149 - -51 
Rev ised te ine orporate i in the text of the Scope the esser 
heretofore contained in a Note appended to the Scope. Th 


statements point out certain limitations in applicability and ei 


emphasize the inadvisability of using the test for purchase * 


for Sheet Rubber Packing (D x ei 


_ Tentative Specifications Ru 


a second gr: rade of red sheet pac which 
is in and presum: ably cheaper than the original 
grade. _ Quality of the latter is slightly increased. The lower mt 
- grade is commercially acceptable for many purposes and is 
widely used. Some are of the opinion that such a grade is more 


= 


1 
‘ ? Method of Test for ics of Fabrics (D 138 


. he stiffness or degree of resistance to ieiiiinen is an impor- 
tant property of a textile fabric. This method has been de- 
a veloped after study by a task group of several available meth- 
ods using different The Se e Scope of the new 


Two methods of ‘wks are described for determining the : wliea 
of fabrics—the C antilev er Test and the Heart L Loop “Tes 


Jenuary 

— 

a 

— 

| 
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- aa fabrics or fabrics whic h have a marked tendency to curl at a cut 


a2 , and a relative humidity of 65 + 2 per cent prior to testing 2 


4 


‘methods are applicable to any fiber and ede 


_ they are more suitable for testing woven than for knitted fabrics. _ ae 
The Cantileve sr Test is the preferred method because it is simpler 
to carry out. It is, however, not suitable for testing very limp 
‘Meads of lesting 


_ edge or when cut specimens have a tendency to twist excessively. | fans 
In these latter cases, the Heart I Test may often be used. ed | D b 1955) 
_ The two methods may not give the same numerical values, — pprove ecembver 


and may not necessarily rank fabrics in exactly the same order, 
- Both methods, however, give excellent correlation with a sub- ‘Tentative Recommended Practice for Cetaciotes of 


Treated (D 41 ‘Title. changed to “Tents itive Practice for 


Operation of Light and Water E xposure Apparatus (Carbon-_ 
sraphs 
ie Rev ised to add new paragrap 8 as fol ows: He) conditioning Are Type) for Artificial We athering Tests.” Revised to bring» 


of test specimens for at least 16 hr at a temperature of 70 + 2 F 5 
practice up to date, especially with respec oct to apparatus and 


_ to provide for use of the black panel thermometer unit for 


position of synthetic gas mixture specified en temperature measurements. This practice is limited to the 


‘B”). method of obtaining, suring, and controlling the various 
conditions and procedures of the test but does not cover the 


preparation of the test specimens, the test conditions best 
| Standard Method of Quantitative A is of Textiles — suited for the various types of materials, or the evaluation of 
— 629 - 55 y' test results. These are cov ered i in the various ASTM methods 
ative status to — new a for testing specific materials. 
cus 


_ 5(d) gas pressure to be maintained at 244 + 14 psi; 5(e) com- 


™ 


the 


35 Technical Sessions— 


Outstanding technical ps papers—petroleum, soils, , concrete, materials dete 

wo and Technice 


pecial Luncheons with Prominent | 


“4 


Ss for quantitative analysis of mixtures containing 
— 
ar. 
| 
— 

— 
— ppeakers— — 
A ‘lively, compete believe the benefis tobe 
“as 5 derived by you and your company or department will more than justity your trip. Get ready. | In May oe ly 


4 CHONGA; 
The Gen al Arrangements 
for | the Second Pacific Area National Meeting at Los 
Angeles, (September 16 to 22, 1956) sends 


cocoanut: trees on al h arouse your interest? 


_ HAVE you seen the Parks of the Giants OF Brid: al 
the soft light o of a full California moon? Y 
No 
Adina Do the daily migrations of bats to and an the d 
Cacia Caverns; the Cliff Dwellers of Arizona; or the Grand 
Canyon, excite your imagination? Or perhaps you may pree 
fer the neon- lighted “dives of iniquity” of the Lone Cypress-Monterey Peninsula 
Golden Wes Wes t ‘Yes es__ No 
you stopped to consider that all of 
these wonders are only a few hours travel time from the Statler 
‘Hotel Headquarters of the Second Pacific Area Nations a :, 
ao si ASTM at Los Angeles (Sept. 16 to 22, 1956)? i 


on Ep Green, the Chairman of the 


has laboriously compiled some statistics on costs, 
el time, etc., relating to these extracurricular enchantments 
which you and ‘the missus may like to consider as an added | be 
inducement to our Pacific Area Meeting. In other words, tell 
_ the boss that you would like to ta ike your v acation consecutiv ely Vis | 
the Los Angeles meeting. In this manner you travel on 
to ‘alifornia, attend our nating and then 


aboutthat? 


¢/o Axelson 1 Ms Co., “Box 58335, Ver 


Angeles 58 58, Calif. 


Mexico 


Bus OR on TRAIN FROM Los 


National Park 
Vey 
Palomar Observatory (home of 


200-in “in telescope) 


easy. A After attending our meet stage ith it its “numerous 

committee meetings, very extensive technical progres 

‘ 30 full sessions), industry luncheons, and more, you will go ia 
to work SO chockful of ideas that the boss 


of some of these “side trips” from les 


or indeed from anywhere else, reservations w ith the en a- 
tion company st be w in adv vance. 


CM. Wa 


as 
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But, as with a 
chines tools, buildings industrial ake 
—the Book of Standards becomes valu-— 
able only as it is used. Its wide distri- 
bution and use throughout the world 
NS and especially in the United States and | 


Boo Standards W Will Be 


than ever Before 


Standards is something special—the big- and the ha as kept within 
_ And with the publication and oy. ~ sizes only because of the use of a special _ 
bible paper purchased by the Society to— 

end of this month it will be weight and shelf ‘space. 


ever. 
“@atribation of the last Part (Part 6) by oat 


pleted the earliest ever after ar 
Meeting. To fulfill the expressec 
of the Board of Directors ar 
Staff also, special efforts 


throughout the past year to complete 


Ww the printing showed 
through the page slightly—a somew 


Canada is a source of gratification to 
= 
Al — the technical committee men who have 
i given so generously of their time and 


thought and effort in producing stand-_ 
ards, 
The Book of Standards ‘can be as 

zs “ed able and useful as it is only bee oe 

of the confidence placed in its reliability. 
ee credit is due the committees for 
their constant igilance in keeping 
abreast of the needs in all fields of mate-_ 

Tials for ne w standards and for the 

revision of existing standards to see 

_ that they keep in accord with progress 4 

‘and that new ones are added to fill the Ti ' 

- gaps which may become evident as new _ 

and materials come into 


he 
ed on 30-lb bible 
and opacity 
in the 1952 


and publish the 1955 Book as early as undesirable result of our first experience 


possible and to put it to work in indus- 
try. 
plished by careful planning, ‘coordina- 
and cooperation over a period of 


with bible paper. 
The Herculean task was accom in producing the Book of Standards and 
the quantities of materials and time in- 
volved are a testimonial the un- 
— a year—cooperation involving selfish work of the Society’s members and ‘i 
the technical committees, the Staff, the | committee members and to the thou- Wf 
printer, two different binderies, ‘the sands upon thousands of man hours of 


The work involved 


ifving engineering materi: shoul 
bring their references to ASTM stand- © 
ards up to date be In doing this they will _ 
benefit from the combined knowledge — 


: ‘and experience of the thousand of 
paper manufac turer, and transportation and effort that have contributed 


ompanies. 


Early in 1955, technical committees 
os ere asked to plan their work on new 


the Annual Meeting. 
“hold 


Last minute 


changes and outs” were 


dis- 


experience v 
nechanics of the printing and binding we 
vere explored thoroughly and a take 
system worked out with the printer 

under which a spec ified amount of | 

terial (1 50 pp.) was delivered to the 

printer every Paper needs were | 
chase completed, and schedules for 
livery established. By the time the bal-_ 
lots were counted in September, presses ¥¥ 
were already rolling on portions of the - 
books that were released. At the same 
time, further coordination permitted 


estimated early, the contract for pure 


Part 


the development of the standards. 


ae Huge Investment of Time 
standards and revisions so that it would x sia The Society is investing about 
:— a completed and ready for action at 000 in the actual printing and dis tribu- 
tion—and this is but a small portion of 
c= the total dollar value of the time anc ie 
couraged. letter ballot effort and research and knowledge and 
a which go into the develop- — 
o ment of standards comprising the book. 


volunteer | authorities who make up 
ASTM and serve on its committees. — 
reference value of the Book of 
i Standards cannot be overemphasized. 
_ Although in many circumstances one : 
or two Parts of the Book of Standards’ 
pertaining to the specialty of the engi- 
heer or corporatio dequate for 
— © 90p per cent of the problems which arise, 
having a complete book on hand for the 


1955 BOOK OF — 


‘Part 2 Non-Ferrous Metals 
Cement, Concrete, 
tion, 


Cerami 


Materia 


printing and public ation of many com- a 
pilations concurrently with the Book ¢ of 
_ Standards. Many of these have been _ 


completed and are already i in use. — ie 


Special Paper Used 


int While the ; size of the book has been — 
held to 7 arts, several Parts 
% reached the maximum practical size for — 
handling, Part 1 containing 1834 pages 
plus inserts is now 23 in. thick. Part 


em containing 2056 pages is 23 in. thick, wih 
dine 


4 


Part 5 5 Fuels, Petroleum, Aromatic Hydrocarbons, 

Part 6 Electrical Insul: ation e 

| 

Part 7 extiles, Soap, Water, Paper, Adhesives, 


Each one selected Part on his and can procure the other 
Parts and Supplements at an annual charge of $3 per Part. | i we 


ASTM BULLETIN 
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other per vould be of great 
value and justify the relatively fe 
ollars spent ant tally 


7 plete 
art and its Supplements with- ‘ts and Lubricants; and the latest 
out charge. Many have elected 
to receive on a continuing basis two, 
or more additional Parts and 
- Supplements at an annual charge of $3 
per Part. About 40 per cent of our 
members get all seven Parts. The 
members’ instructions in this regard no 
_ kept on file at ASTM Headquarters oe 
sh ipments of the Book of Standards and ok 
its Supplements are made automatically 
against these instructions. Members 
* also have the privilege of buying extra 
copies at prices es considerab ly under the 


list 


s on Petrol eum 


’ 
Also to be found in the compilation — 


Committee D-2 
Information Prior 


by Published as 


1985; List 


D-2 Annual Report. 
engine fuels are issued in two speci: 

volumes and are not included in this 
compilation; also the several standards 
for measuring and sampling petroleum 
not _ these _Sppeating 


eum and Its Pr rod 
for Calibrating 
are also published 


This 1000- book can can ee: 1ined 
from ASTM Headquarters, 1916 Race 
t. Philadelphia, Pa. Price: $6.50; 
members, $4.85. 


65 cents to these prices, 


Spec tral 


is now available 
a esis supplement to the ASTM- 
W Vi yandotte ecards indexing infrared 


supplement ¢ onsists of 


“Infrared 


T HIS spec iz ‘ompil: xtion 


ASTM spec ‘ifications, tests, and 
; definitions covering petroleum products 
and lubricants i is one of the most widely 
distributed AST M pub lic ations—an_ 
indie ation the intense inte rest in 
lating the propertie s and quality ha 
Paw ide. range of petroleum products. 
It | provides in compact, readily usable 
form the well-used ASTM standards in 


this field. Sponsored by ASTM Com- 
mittee D-2 on Petroleum Products and Samuel P. Sadtler a ad & 
Lubricants, the book has been and Son, 


American Petroleum Inst. 
i The 1955 edition gives in their latest 
approved form a total of 170 test — 


National Research Council 199 
Abstracted from literature 252 
eissues (corrections, etc.) 160 
definitions. Two Tables of Contents 
are included, one an extensive classi-- 
listing of the standards according 
eo to the subjects covered, the other a Ps. 
— numeric listing by AST M serial desig- 
rations. useful index ‘is also provided 
addition, several appel sndices ar 
included covering the following 
tests w hich are published as _ index spectra from ss following sources: 
of Soluble Cutting Oils; Galvanie Cor- 
rosion Associated with Instrument Lu- “Samuel ource 
bricating Oils; Blocking Point of Paraf- Samuel 
Wax; Oxidation Stability of Paraf- 
Wax ‘(Peroxide Method); Vanadium 
in Residual Fuel Oil; Estimation of 
Heat of Combustion of Liquid Petro-— 


‘or those who are pure 

of infrared index x cards for _ the first 

decks consisting of 10,969 cards, which 


Number 


P. Sadtler and Son, 


Amerionn Petroleum Institute 76 
National Research Council 438 
Abstracted from literature 2: 340 
at x complete deck is 
n $I 37.50 and includes a copy of the book 

of “Codes and Instructions for Wyan-— 
Lubricating Grease; Benzene, Toluene, cae dotte-AST M Punched Cards Indexing 
Ethylbenzene, and Individual Xylenes | a Spectral Absorption Da’ a. 
Spec trophotometry They can be obtained fror 
g the Color of Petroleum P | Headquarters aves Race St., 

W: ater in Materi ‘Phia, Pa. 


List of Proposed Methods Prepared | 


For cloth covers, — 


otal 2038 
ing a deck 


time, there are now available complete — 


Panel Session on Pyrometry 
metric prac tice in 


vers receive on their membership Other ASTM testing, sponsored by the ASTM-_ 


ASME Joint Committee on the = 
of Temper ature on the Properties of 


The methods of test for knock r: ating Metals and organized by the 


Methods Panel of that was sheld 

at the ASTM Annual Meeting in June, 

oe 1955. The papers and discussion arising 


AS’ Pr: ac tio 
‘temperature testing of metals: Short 
Time Elevated-Tempe rature- Tensi 
‘ests: of Mets Materials” 21); 


Tests of Me tallic Materials 
(T entativ e) (E 85). Much interest 
centers in defining the precision of tem- 
perature measurement and control 
which can be recommended or ‘specified 
in high-temperature test work. 
One formal paper by J. M. I Berry and 
D. L. Martin, General Electric 
entitled hermocouple Immersion 
rrors,”’ and {wo formal discus- 
by C. Wilks and W. . Leyda, 
Americ an ike Shoe C 
sented and appear in this’ “volume. 
Other discussion leaders of the panel — 
were W. F. Roeser, National Bureau of | 
Standards, P. H. Dike, Leeds & North- 
rup Co., and J. 
of Mic higan, who per- 
ntly in the Joint C ommittee fora 
‘rationale of temperature m 
ine reep and rupture testing. — 
as Copies of this 56-page publ 
STP No. 178, be obtained 
ASTM Headquarters, Race ‘St. 
Philadelphia, Pa. Price: $1.50; to 
members, $1.1! 


are” 
esentialy colorless dyes which, when 


applied on textiles, absorb ultvay iolet 


irradiation and emit light of a blueish 
hue complementary to the yellow tint 
already present on the off-white sub- 
In this manner the brighten- 
agents impart greater apparent 
whiteness to the Verials treated. 
Although brighteners ere originally 


to paper, they were incorporated 


— 

4 

q — 

1 

q 
— 

Stana 

| 

Number — 

| 

— 
— 

Agents for Detergent Usage 

— 

— 

— 


ing agents are available for most types 


The literature has grown so that a e 
bibliography of the published methods 
was desirable. This bibliography has — 
been prepared by Lloyd E. Weeks, of 
the Monsanto Chemical Co., a member 
of Subcommittee T-5 on Physical — 
Testing of ASTM Committee D-12 on 
Soaps and Other Detergents. 
__‘Thirty-seven titles and abstracts 


a 


year and then by author or by journal — 

if the article is anonymous. opies of 

_ the 9-page bibliography (STP No. 177) 

can be obtained from ASTM Head- 

quarters, 1916 Race Philadelphia 
Pa. Price: $1. 50. 


"Viscometers as Standards 


ban< 


‘ain Bureau of 


announces its intention to 
Gani after June 30, 1956, the use — 
of the master Saybolt viscometers as 


standards for the calibration of Saybolt | 


Universal and Saybolt Furol viscom- 


_ eters. Saybolt viscometers are widely — 


used; in the» petroleum industry to Committee Week. Thesecond. 


measure viscosities of lubricating and 


Pe _ Many years ago, these master instru- 
the American ‘Petroleum Institute’s 
committee Vi isc cosity rds, 

Ss 
havi ing 1 normal Ba ‘times. 
instruments have been ‘en the custody 
of the National Bureau of Standards 
where they have been used to deter-— 

mine corrections to be applied to the 
flow times of | instruments submitted 5 
4 More recently, the ASTM has pub- 
lished standard conversion tables and 
factors for the conversion kine- 
matic viscosities to Saybolt v riscosities. 
Because of the greater precision pos- 
sible determining kinematic  vis- 


these tables and factors pro- 
de more precise _ definitions of the 


has become unnecessary and technically _ 
a Any objections this proposed 
action should be brought promptly — 
to the attention of the Director of the 
National Bureau of Standards 


a problems has brought forth within the — - 


last year two symposiums, sponsored by 


Scaling and Embrittlement of Metals’’! 


ments were adopted in cooperation with — 


The master 


‘continued use of the master instruments < 


| 


Tal 
fiber detergent ‘compositions. Ten 


A Gitical Problem m 


ENGINEERS charged w 


; the construction of guided missiles have : 
_ many problems, the solution of which is 
dependent upon the availability of 
metals with the necessary strength at 
temperatures above the present 1600 F 
limit, Less spectacular than the de- 


~ velopment of the hitherto undreamed of _ 


bered consecutively and are listed continental pilotless missiles: 
equally as important is the quest — 


greater efficiency in power engineering 
which creates a never-ending demand 
for metals capable of withstanding the 
_ higher operating temperatures required. 
Steam pow plant designers are 


pushing tempers atures and operati ing 


safe limits Effect of Heat Treatment and Structure 


strength and endur: of the ferritic 
steels which h 
installations. Gas turbine engineers 

state that they are prepared to design 

for operations at temperatures higher 
than the 1600 F limit to which they — 
have been restric ted. 


The vital necessity of solving these - 


the ASTM-ASME Joint Committee on 
the Effect of Temperature on the Prop- 
erties of Metals. The first, “Basic 
Effects of Env ironments on the — 


held early in 1955 during 
‘Metal 
lie Materials for Service at Tempera- 
tures above 1600 F” was arranged for 
the Society’s Annual Meeting in June, 
1955 and it is these papers that appear = 
the present publication. 
The problem of high-temperature 
strength of various alloys and of their — 
stability was attacked from several 
directions. Thus, a number of authors 
-Teported properties of nic kel, cobalt, 


tallurgical researchers a solu- 
through the application of cs arbides, 


ler metallurgy techniques (for the 


production, for example, 

perature molybdenum base alloys), 

_ while some described the effectiv eness 


Book of has Statistics Are | 


of high-tem- 


pane. 


Ib. 


otal number of books. 


Press pages...........153 200 =. 
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national Nickel Co. 


ave been used in ae” 


‘metal against oxidation and erosion. ‘ih 
That these papers report progress 
in a wide variety of approaches to a 
‘solution can be seen from a perusal of 


Introdue ‘tion—V. R. Krivobok, Inter- 
Some Shee t and Bue ket t Mater rials for Jet- ‘Vee 
‘ngine Application at 1600 F and 
-Higher—/. L. Jahnke, : 
E. 8. Jones, F. C. Robertshaw 
General E Necirie 
Influence of Boron on Cast Cobalt- Base 
$-816 Alloy—W. E. Blatz, E. E. 
nolds, and W. W. Dyrkacz, Alleghen ny 


upon Cree rope rties of 
ay il Between 750 and 950 F— 

. Betteridge and R. A. Smith, The Mond 
Stress-Rupture Properties of Inconel 700 

and Correlation on the Basis of Several 
Time-Temperature Parameters—S. S._ 

Manson and G. Succop, National Advi- 

sory Committee for Aeronautics 
Chromium-Nickel Alloys for High-Tem- 
perature Applications—A. G. Bucklin 
and N Grant, Massachusetts Insti- 
fiect of Rare Earth Additions on the 
High-Tempe rature Properties of a Co- 
balt-Base Alloy—J/. EF. Breen and J. R. 
Lane, Naval Research Laboratory 
Creep, Rupture, and Notch Se 
Properties of 8-816 Alloy up to 1650 F 
under Fatigue and Static Stress— 

Vitovec and B. J. Lazan, University of — 

Titanium- Carbide-Base © ermets 
ia High-Temperature Service—K. Pfaf- 
finger, Metallwerke Plansee, H. Blumen 
va thal, American Electro Metal Corp., and 

F. W. Glaser, Alloy Precision Castings 

Titanium-Carbide Products Produced by 
Technique—L. P. Skol-_ 
nik and C G. Goetzel, Sintercast Corp. of 

America 
Pe emperature Properties of Molyb- 
- denum-Rich Alloy Compositions Made 
by Powder Metallurgy Methods—W. L. 

Bruckart, Universal-Cyclops Steel Corp. 
and R. 1. Jaffee, Battelle Memorial Inst. 
Tension and Torsion Tests on Nimonic 
Alloys at High Temperatures—E. D. 
Ward and W. G. Tallis, The Mond Nickel — 
he rmal Shock Testing of High-T empe ra- 
ture Metallic Materials—T7. A. Hunter, 


STP No. 174, with discussions, can be 


rined from Headquarters, 
Rs ace St., Philadelphia, 


Bh Testing Materials and available from Head- 
quarters, 1916 Race St., Philadelpt ia, 


¢ Materials fo 
1600F 
> 
q | 
: 
a 
7 
a 
| 
&g 
1 
took to publish } 
— _ 3 000 — 
| — 


velopment of the theories of light and 
heat which were already shaping toward 

modern doctrine of the forces of 


nature. _ Lavoisier invited him to ae the nature of light and heat, experi 


4 on electricity . 


‘He St ole. 


17% 53 the 

ciety that Benjamin Frank- 
— lin was the recipient of the Sir Godfrey 
Copley Gold Medal, by virtue of his 
“curious experiments and observations 


. and as deserving well 
of the philosphical world and of this 
learned body in particular.’ 
At the age of 42, Franklin ha ad retired 
from his. printing business in Philadel- 
phia and plunged actively into politics 
and natural philosophy. Franklin | 
s ted his energies solely in the field of 
politics, his name w ould be revered 
only as one of the brilliant statesmen 

. who, out of the chaos of colonial insur- 
rection, helped to forge a nation based — 
pon the most advanced ideals of alll 
vidual freedom. 
Franklin had, however, an inquisitive 
mind and, as his sphe re of governmental 


activ ity 


_ ine re: ased, 


and was able experime nts al r 


laboratory when a new and important 
"experiment. was being tried. Priestley ; 

~ consulted him at every step, as he 
groped his way to a more perfect under-— 
standing of the nature of gases. In his 
“Experiments on Air,” Priestley pub-— 
— lished the letters he had received from 

_ Franklin, which opened new horizons to_ 

him and set him upon novel w ays 0 
thought and experiment. one. of 


Franklin: what ‘is perha 
earliest clear count of mar 
account was the result of experi-. 
ments carried out in the rivers of New 
Jersey as early as 1764. ete ae 


Experiments that he had | not the — 


time or means of m: iking: he constantly 
‘recommended to his philosophical ac- 
quaintances. Many of these ideas were ~ 
carried to brilliant conclusion by his | 
contemporaries. 
In F we, he witnessed the first bal- 


“February 1956 


and by suggestion to assist in the de- 


ranklin held with’ 


these letters, dated April 10, ‘1774, 


remembered for 


4 


loon ascensions with Sir inks, 
president of rod Royal Society. 5: Shortly 
_therea 
use suc a conveyance for carry- 


ing whole er hostile battle- 


the 
outstanding men of his time concerning 


ments with oil on rough seas, newly 
ie invented vacuum pumps (he purchased 
one for Yale University), corresponded 
_ with Herschel and M: askelyne concern- 
“g ing sun spots and nebula. He wrote a 
i dissertation on the Gulf Stream based - 


during trips to Europe. ‘urther, he 
assisted European schol: ars their 
studies of the nature of the “native | 
langua ages of America and the ethnology | 


purchased 300 acres of land near Bur- 
_jington, N. J., to conduct agricultural 
experiments, and secured an appoint- 
ment for John Bartram as American 


Notwithstanding all the major and 
minor contributions to the philosophical 
_ world of that time, Franklin is best 
his studies of elec- — 
e tricity. In this field he was a pioneer. 
He improved the Leyden j the 


BU 


rote concerning the mili- - by hav ing the I 


honor \ we 


the is and archa ology of the country. He St. s, Harvard, Y: ale, and Wil 
sh-gas. an 


{ 
honorary membership. 


botanist to George III. | 


) eing neg: 
or positive. By clever simple 
experiments, he proved the identity of — 
electricity and lightning, thus providing _ 
al be asis for the lightning 
To who ‘could neither 1 
understand the eager gropings of the 


and chemical world, the dramatic 


philosophers into the physic 


parallel. Armed with this knowledge, — 
all men could protect themselves, their 


upon thermometrical observations made homes, their farms and ships against the — 


‘most terrifying phenomenon 


universe. Franklin's 's fame reached into 
the far of f the earth; honor upon. 

s bestowed upon him. - Oxford, 
liam and Mary granted him honorary _ 
degrees.and the Royai Society offered 
The award 
of the _ Copley Gold Medal placed 
Franklin among iestley, Cook, 
Herschel, and Volta of his own time — 
and Pavlov, Einstein, Bragg, and Bohr 
But to the ordinary citizen he was, as 

‘Kant said, “a who 


experiments with lightning were without 


— 
| 
tm: ophy also in personal contact with ele 
spondence and_ personal 1 Lavoisier. 
— 
— 
— 


osts in 1955. They 
almost kept pace with i income, but this 
ET EEN. SIXTEEN. was not unexpected. One item 
CE e petroleum field—an interesting 
visual comparison standard for copper 
strip corrosion tests—cost over $30, 000 
(but it is rapidly paying for itself). 
Publication costs were almost $350,- 
aa 000, which includes $100,000 as a por- 
tion _ of the 1955 Book of Stand: ards: 
costs. balance to cover this big 


book comes from funds earmarked from 
0 two previous 


cent of total costs. 
HE BEST way to describe 1,500. With improv ed were for salaries, inc luding 
the is to say that in the opinion of advertising ineome, is well clerical help and overtime. There was 
the Finance Committee and an nothing startling in other items of 
it was a very encoura ging one. rec eceipts tot: led $78 0 expense, but obv iously as the Society 
The budget anticipated an ope ratin year in whie th there income frot hs a he volume 
deficit of $59,000; instead we ended up a 
with a ‘very small favorable balance. The Direc ‘tors noted | trend in ion 
Details of the year were given to the recent years whereby publications technical work, costs will 
_ Board of Directors at its January 17 tj gradually are providing the larger por- _ Ev ery effort is made to place our ope 
Be meeting, and the financial picture will tion of our income, but they recognize - tions on as efficient a basis as possible 
be spelled out, as customary, in the that this is not due to decreased mem- through mechanization and simplifica- 
Annual Report of the Board of Direc- bership, but rather to wider demands 2 tion of records and reports. — opr 
tors: to the Society at the meeting ag for the information and data given in errr. /, ae PO 


Atlantic City the week of June 17. stand: ards and our multitude of Headquarters Building 

technical public ations. The sale of The general operating funds continue 
SD ocrishesaananell ig) these books is vital to our operations, to to pay into the building fund a reason- 
Receipts reached an all- high of but more significant, they result in amount for depreciation and amor- 
$852,000. A most favorable member- increased use of standards. tization, both considered part of occu- 


ship year, with over 700 new members he ip of i income from dues ancy expenses. Amortization is based 
by added helped materially, but the most ha m- roxims ately on a ten-year period, but 
significant figure Was tots al sale of pub- ab le. 


1954 
cent 


f 
Public 2 96 47 5s 59.2 
Advertising 
Interest and Dividends 
Registration Fees 
Exhibit. 


a 


Percent) or ce Per cent 


346* 3 811*, 44.9 
276 855 237 761 | 33 
Ge Office Expense 83 345 9.8 | 79 802 | 773 10. 60 475 
_ Meetings and Technical and District Committees) y 3.2 | 33 270 age 23 253 3 31 335 


Headquarters Occupancy. 35 31% 21 658 3 001 

Retirement, Health 32855 | 429 | 3.6 21 070 2.¢ 013 

Tora, DisBURSEMENTS 352t QO | | $661 123* 100. $620 030 1 


Does not include $60,000 earmarked as a reserve for the 1955 Book of Standards, and not expende 
+ Includes $100,000 earmarked for the 1955 Book of Standards. This, together with $120,000 from the two previous years, earmarked but not. ma 
spreads the cost of this Book over a three year period. 
= 


— 
| 
| 
; 
| 
: 
$233 705 6 284 | 34.9 | 
— “512 262 448 | 
28 398 607 poe i he 
78235) 9.1 | 87741] 11.0 | 68 673 3 523 | 100.0. 
Fora. | $794 546 | 100.0 | $814 640 | TOU S048 523 100 
— Percent | 
— 

— 

a “Februar 


bu 


each by deve lopments in ‘the 


Moore Institute of. Art, will ie com- Publi ation costs continue very he , but t rhieve our p pu we must yy 
plete its $3,000,000 classroom and and disseminate data wide ly.) 
dormitory buildings. Net —An almost insignificant favorable balance of $451.68. 


(This is much better the budged de fic it of $59,000.) 
his is up about $100, 000. A better investment picture helped.) 
about $100,000 ov Cae. (While this is higher r, it still represents only 44.7 per cent of annual ¢ di 
revi ious year, There was a mode st -‘ments—less than SIXT ‘months 8 operations. 


but the ratio of surplus to anmual dis- 
sements is still under 


whicl 62.3 er ce t, ( or $604,000, wi ill 
~, from dist: ‘bution of publications. 

956 is the year we expect very Unusual -expens 


heavy y returns from the sale of the new including | provisions for the W est 
has been made in Book of Standards. From accon 


Coast meeting, but the Fin: ance Com- 
putting more of the Society’s available 


i. pany ng table entitled “Budget mittee is hopeful that the total a 
7 dollars to work. This year all of our 


mary” it will be seen that our total not exceed $933,500, leaving a modest | 
sever: al funds were consolidated into income is expected to reach $967,500, $34, 000 favorable balance. 
percentage of equity in the ‘apital, Direc R l ti Rain 
been rate Treasurer was ‘ab le - 


(Our best membership year and heavy distribution of of built. this up in 
area. ithin: year i is 


are coming up, 


Vi of investments was 
$732,600, book value about $547,300. — 
In addition the fund also has to its its Asa of detailed that after anpeow we by the Staff 

credit about $165,000 cash. As this it was apparent that portions members responsible for an expire 

_ fund grows it requires increasing atten- ty - these Regulations, which are really sup- i and finally by the of ffices of the T reasurer 

: a tion of the Finance Committee and of — plemental to the Bylaws of the Society and the Executive See retary or As: 
“the Executive Secretary, and negotia- could be modernized and some opera- ee ciate Executive Secretary, bills shall be oe 
_ tions are now under way to engage tions put on a more realistic basis. paid and the chairman of the Finance — 
investment counsel to supplement. the _-‘The Bylaws state that the general Committee shall then review and ap- 
ledge of those Fi anée om unagement of the Society shall be prove. . The Regulations state that any 
mmittee and the Board, and 


also vested in the Board of Directors and — _ member of the Finance Committee can 
the Investment Advisory Committee. 


The progress made in improving the - spell out information meetings, and vouchers prior to pay-_ 
‘Soc Gab ‘ben an quorum, of an Executive ment if he desires. Formerly, all 
‘ommittee, and other details. The went to the chairman but new 
of our opera- Regulations cover a “number of other under $200 are submitted; 
areas, such as subcommittees, reports, stead a summary schedule lists all of 
information on finances, ete. Formerly = Provision has been included that 
+1956 su published in the Year Book, while as formerly all committee bills ave 
——— Regulations are not included in the to be paid only after approval of the 
eurrent edition (in order to the airman of the technical committee 
size of the book) but have been concerned, now it is that an 
The Directors after on 
time to time tion felt that the revised Regulati ns 
of the Board need to be appointed in ae would provide for somewhat smoother 
addition to the standing sube ommittees operation, and this has been borne out = 
38.4 shown in the forefront of the Year in the few since 
ized. At the same time the number of 
fechnica ommiut- 


might be appropriate to mention 
the in the also that during the past 18 months 


Retirement, Health.| 38 000 | — Regulations yok ate to the handling - written reports sent in advance to the 
2 financial matters. Under the former Board are not presented in detail, but 

= OPERATING dig : wr - regulations no bills were to be paid are covered in reports by the chair- | 


u 
‘Tota, Cu RRENT) y B 


$967 500 


ING DISBURSE- 


7 
without approval by the chairman ofthe men of respective committees— 
MENTS. 


ce Committee. Actus ally, by y Sepa- id ‘membership, finances, ete. .—thus pro- 
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v ding more time i in the a ting ag for or ise 
each meeting is a gen- 
eral discussion of some significant area’ 
of the Society’s work or of what appears 

to be a future problem so that al 

might present their reactions inform: ally. 

Such discussions have led to some very” 
ri interesting and contructive develop- 


in all branches, so have the responsi- 

bilities of the Diree ‘tors. 

for the meetings of the subcommittees 

preceding the full-day meeting: of the 

ones. the y ye 

e attendance at these meetings has 

been exceedingly high, bespeaking the 

close attention given by Rent 

tors to their responsibilities. W hile 

a election | to the Board of Directors is 

considered a high honor, it carries with 

it much responsibility and the devoting 

of considerable extra time to the work 


Coordinating 
Work on 


‘ministrative Committee on Nue lear 

Problems held its first meeting 
January 16, with a large majority of 
the members of the Board of Directors Be 

as an interested audience. Members 
of the Special Administrative Com- 

are as follows 

N. L. Mochel (¢ hairman), manager, me 

al _enginee ring, Westinghouse 

lectric C orp. 


D. Calkins, assist ant division | 


Memorial Institute | 
Clark, research metallurgic: al engi-- 


. A. Cordovi, Babcock & Wilcox Co. 
x M. “Kline, ‘chief, Division of Organic 
F ibrous Materials, National Bureau 
F. L. LaQue, wisiuensliin nt and manager, 
Developme nt and Research Division, 
The International Nickel Co., Inc. 
F Linn, ANP Project, Gen ral 
chief, Engineering De- 
i velopment Branch, Division of Reactor 
Development, United States Atomic 
P. Spalding, chief researc h 
North American Aviation, Inc. 
JR Townsend, director, material and 
standard engineering, Sandi a Corp. pal 
A. Wagner, The Detroit Edison C 0. 


neer, Timken Roller Bearing Co., Steel _ 


“3 he scope | olf the committee will be 


mittees 
_ problems pertinent to their respective men preparation, exposure to radiation, — 
scopes, (2) to stimulate the under- and special techniques for 


energy, on the part of the technical 
committees, and (3) to review periodi- ee. Committee E-10 will also jointly sponsor {— 


_ promote, and advise on techniques and 


The ial Administrative Committee 


on agreed that basic procedures for speci- 

measuring 
exposure could | be 
developed by Committee E-10, 
The Atomic Industrial Forum 


taking of research and standardization properties after 
projects, specifically related to nuclear 2 


cally the status of the work. a symposium on radiation effects at the | 


ie As a first step in coordination, AST M _ ASTM West Coast N: ational Meeting — 
As the work of the Soe iety has ona 


Committee E-10 on Radioactive Iso- 7 this coming September. Additional 
topes is being asked to consider expand- — papers sponsored by Committee E-10_ 


The agend: ie - ing its title and scope to investig et on radioisotope uses will be included in 


this extensive sy mposium. 


standards for measuring changes" in Special Administrative Com-_ 
and constitution of ms naterials mittee also agreed to ests ablish a list 
as a funetic tion of radiation mate rials use 


Schedule of ASTM Meetings 


_ This gives the latest information available at ASTM Headquarters. - Direct mail notices of 

alll district and committee meetings customarily distributed by the officers of the respective groups . 
should be the final source of information on dates and location of amie 

. not attempt to list all meetings of smaller sections and subgroups. ep 


Feb. 27—-March 2. Committee We 
- Orleans Me embers 


"Joint Mesting-- Southwest Dis- 
trict and American Institute of 

Joint Meeting—Southern— Cali- 
fornia District and American tis 


This schedule does 


E 


‘Buffalo, N. 
(Statler) 


New Orleans, cae 
Tex. 


4 of Houston) 


Society of Mechanical E ngineers 


P March 13 Meeting—Northern Cali-_ 


fornia District and Americar (Rodger a Young ‘Audi- 
Joint ASTM-ALCA Committee on Philadelphia, P: 
‘D- 13 on Textile Mz New York, N.Y. 


Mee ting of Salt Lake City Me ‘Salt ake City, Uta ah 
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nned fuel effects) as well a as the prop- 

is the gathering i m: changes in enginee ring 
from the technical erials actors to nuclear radiation. 


ss Secretary Painter cuts his 25th 
_ Anniversary cake at Staff dinner. Seated 
at the head table, in the usual order, are 
. Marie Ounan, Mary Dickson, and George 


‘Wilson of the ASTM Staff; Mrs. Ray- 
mond Hess, wife of the Associate Execu- 
Secretary; half hidden is Florence 
Artis of the Staff, next to Mr. Painter; 
_ Raymond Hess, who was master of 
ceremonies for. the occasion; Mrs. 
Paul Smith, of the Staff. 


ie R. J. Painter 


= 
On JANUARY 19 a sociate iditor and Business Manager. 
was given by the Staff to Mr Painter also served as Technical the 25 ye year ice 
Robert J. Painter on having attained | Assistant and later Secretary of Com- _ with the Society. Those whohave been 
25 years’ service to the Society, first as mittee A-1 on Steel. previously recognized are: Marie A. 
a Technical Assistant, later as Assistant In April, 1952, he was appointed Ounan, R. E. Hess, G. A. W ilson, 
Seeretary, and presently as Treasurer Treasurer Upon the retirement of J. K. Dorothy E. Hand, J. 
and Executive Secretary. Although Rittenhouse, and in September, 1952, he Smith, Mary E. i 
actual anniversary date is February was appointed Exec utive Secretary Odiorne, 
the dinner was given in advance so upon the death of C. L. Warwick. 


: Morris Hotel | in Philadelphia, was at- 
oe tended by over 70 members of the Staff 
plus a number of their wives and hus- — 
Following the dinner, the 25-year 
Staff_ members gave an amusing and 
‘iative discussion of Mr. Painter’s 
alifi itions for admittance to their 
- number. These informalities set a de- 
_lightful pace for an enjoyable evening. 
The Board of Directors presented Mr. 
Painter with a piece of airplane luggage * 
asa token of appreciation of his 25 
Painter gr: as a civil en- 
gineer from Renssel: ver Polytechnic In- | 
stitute in 1928, joined the Society’s 
Staff in February, 1931. His early work 
with the Society included management Members of the Staff’s 25-Year Club. Standing, left to right: Paul J. Smith, Standards — 
of the exhibit of testing apparatus, de- Editor; Robert J. Painter, Executive Secretary and Treasurer; Raymond E. Hess, As- _ 
_ velopmental and promotional work, in- be sociate Executive Secretary, Technical Secretary and Editor; and George A. Wilson, 


_ Orders and Shipping ; Mary E. Dickson, In Charge, Membership and Committee Records. 
Absent wh when the picture was taken and shown i int the insert, is Florence 24 Secretary. 


sales. He also devoted much time to — 
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Presiden Fellows on 
Tour of West Coast 


ry iring to roll out the red carpet 
a ‘= i President Claire H. Fellows as he 
q and Executive Sec retary R. J. Painter 
make final arrangements for a four to 
week trip in these areas. 
President Fellows will present varia- 
tions of his address “Research in the 
Electric Power Industry” and will in- 
the latest dev on high- 


8, crossarms, etc.; corrosion 
cially galvanized tower transmis 
sion); tree fis h fences; 


” The two officers will start their trip 


Bees a dinner meeting in New a 


on March 1 from there, as follows: 


March 5... Tex. 
March 8....Los Angeles, C ‘alif, 
March 13.. 
March 19.. 


San Francisco, 
Salt Lake City, 
March 22... Ric hland, W 
March 23.. Spokane, Wash. 
Mare h 29... Vancouver, B. 1a 
- Returning they will attend a meeting 
ASTM members in the Toronto area 
on April 5. Subsequently the President 


can 

will be joint 


with loe al of such groups 
as ASME, ATEE, and others. 


neering at the Ohio State 
announces its Annual Conference for 
Engineers (ACE) to be held in C olum- 

oa ar bus at the ¢ Ohio U nion | on m Mi y 4, ‘195 
significant new dev satan and con- 
i in the various fields of engineering 
will be presented by staff members of 
The College of Engineering and selected 
industrial personnel. Program 
nouncements will be released shortly. 


The i 1956 Conference is expec ted to 


from 21 states. Inquiries and reserv 
tions should be addressed to: 


De 


an, College of E 


 Argenti ina 


Spee ak the C hie ago District on 


sa not used for all, primarily because of its a 
surpass the record of last years’ event = Mr. Ryder was introdaced by R. Y. 

which attracted more than 800 engineers — 


Harold A. | 


123 of its more than ‘8000 60 
than the U.S.A. _ The Membership Committee believes all members will be interested 


ih the aires statistics showing distribution of fellow affiliates in all ll pe irts of the 


worl 


France | 


60 


262 Haiti 


India 


Australia 

slgian Congo 
Belgium 
Brazil 
British Wi est 
Canada 
Chile 
Cc hins = 
Colombia 


ae foundl: 


2 Norway 


Palestine 


Saudi 


Scotland 
Southern Rhodesia 


Spain 
-Switzerle and 
Tasmania 
Thailand 
Turkey 
Union of South Africa 


E cast 
Moroceo 
Nether! - 
Netherlands We 
Zeal: and 


14 


W. 


“The C ommittee suggests to Americ an members having ‘aril acqu: aint: ances in 
oa immediate neighbor countries, ov erseas connec tions, or who are going on trips | 
to other countries, at send names tive to 


1ss0¢ is ates | or in gove mmme ent or scie ntific 
or ares groups w ho would be interes ste 1 in receiving data on the research and stand- a 


N. A. FowLeR 


Chairman, Direc tors’ Membership 


ced at New Yo 
d at N York 


cw 


Nike I and Transistors D. 
District Mes ting 


New York District 


PA 


A member of Bell 
tories since 1936, Thayer is currently in 
charge of groups responsible for design- e 
_ ing and engineering activity on the Nike 
I anti-aircraft guided missile system. — 
‘ Be His talk described the present day Nike 
M. I system, insofar as military restrictions 
ment engineer with Bell Laboratories 2 would allow, with particular emphasis 
described the various uses to which the = on the system philosophy and _ its 
_ transistor has been put, as well as some ae hiew ement as a tactical AA defense 
of its limitations. He discussed diodes _ weapon. — He concluded his talk with a 
of very high efficiency and moderately Ps motion picture in color showing actual 
large power that have been made both Nike fights and its effectiv peed 
— Bell Laboratories and a past director of 
ASTM, introduced Mr. Thayer. ties 


by alloyi 1 by diffusion. The sta- aft 
Bat addresses were of interest to the 


C ouncil’ s first attempt at a series of pro- 


ng 
niques. Gohn, also a member of 


me is about ‘ge 
more than 150 ASTM and AIEE mem- — 


two orders of magnitude better than pre- 
aa electronic apparatus. Germanium 

bers present, as evidenced from the ex- — 
tensive discussion which followed. abe 


_ transistors are used under maximum 
ae limit of 150 F; above this 
Preparations for this meeting were the 
results of efforts on the part of George 


‘temperature silicon is used. Silicon is 
_Hiers and George Gohn of ASTM, and 


J. Talley and R . G. Ruwell of the 
E. P. Pitman of the Port 
New York Authority, Vice- Chairman — 
of the AST M Distri t 


Atlee, chairman of the American Inst. of 
Electrical Engineers New York Section, 
Communications ‘Div., Co-Sponsors of 


lore spectacular, not 
sarily of greater importance, was P. H. 
Was th. 


ASTM 


ij 
_ ASTM MEMBERS IN 60 COUNTRIES OTHER THAN UNITED STATES 
at 

&g 

— 

— 
| = burgh, April 260 

Annual Conference for Engineers 
AT 
| 
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4 , At the tis time AST M was founded in the 


revealed as and dis- 
jointed details that make little real 7 
sense until the case is. finally sum- 


inte rpreted in broad oil paint is still available, but few homes 


4 
a hich first attained popularity about a 


s. ASTM ‘committee. 
k bears a resemblance e to 
ourt proc edure. Technical commit- 


sometimes obscure details. these 
details are reported for the benefit of 
specialists in the same field, outsiders 


_ tees bore deeply into very specific ese 


may experience difficulty in interpreting ae 


the results or in visualizing them as real 

- contributions to progress. A mosaic be- 
comes a design only after the individual 
pieces of stone and glass are fitted to- 
gether. Technical committee research 
becomes progress when the details are 
fitted into an 1 interpretive report. 
oon can probably think of many 


~ amples of committee detail that may a 
have hs to the outeider, 


familiar with that field. 


if you thumb through Part 4 of the 


PM 
will encounter 678 pages of standards — 


and methods devoted to paint. a) The ual sloughing of the surface | ayer of 


titles include the names of scores of pig-- 
-ments and other raw materials as well as 
common and uncommon paint proper-_ 
ties. You may wonder how the de tails 
of these painfully evolved stand: 


and methods are related to progress in 


paint technology. 


Progress in Paint Technology 


7T = 


For purposes of discussion, let us con- 

A. ‘gider just one narrow branch of paint 
tistics show out of every 10 
ie houses built in the U. S. are of wood 


houses depend upon exterior house 

paint to provide beauty and preserva-_ 
tion. House therefore, touches 
4 the liv es of most of us—unless we happen ‘J 
live in apartment 


1 Vie e-president, 
Buffalo, N. Y.; Member AST 1. 
tive Committee on Research. 


February 


t & 


7 any exterior paint he wanted, 


cont: ained a blend of zine oxide 


appearance advantages over lead and ing such factors as chalking, chec king, 


off the old paint. 


paved the way for m: improvements 


(1952 Book of ASTM andards, you Self-cleaning is accomplished con-— 


technology, namely, house paint. Sta- | 
oy with standard methods. 


frame construction. Most of these ment. wan 


Administrative Committee on Research 


ns 
2 of ‘Unimportent Details. 


Ad 
has up on paint 
ae Much time and thought have been 
given to the preparation of panels for 
weather: and machine testing. Among 
are painted with it today. Most homes Pe details that have been studied are the 
ire now painted with ready-mixed paint selection of lumber for test panels, the 
construction of test panels and mount- 
ing racks, and the minute — go. 
effect of wi paint. and 
_ how that effect can be evaluated have 
been delineated. Methods for meas 


early 1900's, the homeow ner could buy 
so 


long as it was lead and_ oil. Lea id and 


years ago. Early ready-mixed house 
and white lead pigments with a small 
amount of inert pigment. The zine 
oxide—white lead paint had certain 
oil, but cracked on prolonged exposure. cracking, erosion, flaking, gloss 
Cr: acking creates recoating diffic culties, changes have been evolved. 
for its necessitates removal or burning Titanium dioxide ean be 
When titanium di- —as_ the catalyst that started the chain 
oxide was introduced in the 1930's, it reaction. The d «lopment of an in- 
dustry standard _ the pigment itself 
ready mixed paint. § was the first detail. Next titanium — 
Titanium dioxide made possible an = contributed certain qualities to a 
immedis ite upgr: grading appearance T hese had | to be studied | 
ality. In addition to contributing 
opacity and whiteness, it also makes — 
modern paint self-c leaning and durable." 


stands urd w test- 
practices and test panels—more 
details. Accelerated weather testing 
machines and methods were side reac- 
tions—still more details. | 
One standard after another has con- 
tributed to the eve lution of ‘modern 
ready-mixed house paint. Tothecasual 
technical reader, these isolated details — 
surface for the next paint job. ss might appear meaningless, but each — 
Accelerated Testing of Paint ment of know lec ige. 
STM he as ‘earried on on intensive There is an ironical tw to progress 
weather testing studies during the past, in house paint technology. As the 
25 years. As a result, itis now possible durability of house paint: has: been in- 
to spell ‘out | the improvements in paint eres eased, it takes longer and longer to 
by making weather tests in conformance obtain exposure results. Thus, future 
PER progress may be slower, simply because 


Weather is not a consté ant environ- modern n paint is better. 
aries from Maine to Florida aA How does all this become a concern of 
the Gulf States to Death — AC R? One function | of ACR is to 
It varies from hour to hour Sponsor interpretive rev lews of AST M 

of 

“and from year to year. . It is only - progress in the materials | field for ‘con- 
natural, therefore, that sumption of our general ‘membership. 
— bee: ame interested in ac epmonin W ill you give some thought to your own 


ASTM 


trolled chalking. C halking—the grad- 


keeps white paint bright and 
white and also relieves the mechanical __ 
stresses that might cause film cracking. 
Chalking automatically prepares tl 


em 
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5 
_agricu ural products, and there may j 
Microc Organized develop a need for extending it to other 


new Subcommittee on tees of the ASTM an types materials. If it should he 


Mic sroche mical Apparatus has rec ently terest in microchemical : apparatus. found _ ary to 
[ standardization of test methods, it may 


a | 

been organized to function as a part of en 

¢ The ACS Committee has been very ater be found desirable to establish all 


7 - > 
Committee E-1 on Methods of Testing active for several years and has done 


tocarry on the standardization activities excellent. work in assembling spec ifica—_ 
. formerly handled in a Division of the tions for much of the apparnine used in 
American Chemical Society. . Thetrans- microchemical laboratories. Steps will 
2 fer of this activity to the ASTM is the now be taken to establish stendards for 


result of action taken by the ACS to dis- _ the various types of apparatus, 

continue standardization activities, 

cept on the subject of reagents, and ~~“ 


emis Spectr bean do ral 
a analysis of metals, absorption spec- 
and mass spectrometry. 


_ The new committee will deal with the 
be entire field of microchemical appar: atus 
ans such projects to gro 8 Organ- = 5 7 

including glassware, lware, filters, Casein ed 
ized for this purpose such as the ASTM. = 


s scope of 
ersonnel of the new subcom- While its scope of work may 
appear to overlap that of the several 


ratory apparatus, microchemical ap- THE result of a confer- 
4 


Special Adviser Members, 
I paratus is highly specialized in design as at ASTM Headquarters, 


Al ‘evernak; Gh ation. Satine: well as in size and any overlap in in- establishment of a new technical com- 
LaRoche, Inc. terest and duplication of work will be to develop standards in the field 
_ J.J. Moran, Secretary, Kimble Glass Co 2 avoided by suitable cross-representation of casein was recommended to the Board 4 
Alber, The Arthur H. Thomas Co. in membership. matters pertaining of Directors and approved. Plans are 
Aluise » Experiment Station, Her- micro- and semimicro-chemical equip- now being laid to effect the organization 


P owder Co. ‘ment would, of course, come under the thecommittee. 


D. Huffman, Huffman Micro- ij i 
Laboratory -immec late juris iction com- Apparently at the present time muc h | | 
E. L. Jolley, Corning Glass mittee. the casein that is used commercially 
Julius A. Kuck, Dept. of Chemistry, should out that the imported. . With the price of casein 
City College of sign of much microchemical apparatus ing, however, there will be more 


domestic production. This will no 
doubt mean that the importations will 
be more subject to testing acc ording to 


E U is closely related to and determined by 
its manner of use. Eventually, it may 
e 
be found nee to undertake the 
he personnel of the subcommittee Ste andardization microchemical American standards. Methods of gr: 
will be enlarged to include representa- methods. x Rome ee has already been ‘ng may be established with the clas- 


tives appointed by "technical commit- in this direction in the field based on the degree of purity. 


There are different requirements for 


casein according to its usage and while— 
no common denominator, 


| Ce du tion including strength, acid, ash, odor, 
ires tor Electrica on uctors color, and solubility ; viscosity is of 


particular interest. The largest per- 
“cents age of casein, is, of course, in 


and Lead-Alloy Coated Copper Conductor Wires. | 


Arrer some three years of new classes will be adde d, inc luding 
"effort by Committee B-1 members and wires whose silver coating amounts to I ze 
special industry advisers, the committee 23 and 6.1 pe nt of the total weight. se cope the as 


at. its January 13, 1956 mee ting Also, since bare spots are likely to occur _ follows: 


cepted for letter ballot the establishment when the silver coating is under 4000 


Definitions of terms and the study il 


of statistical sampling procedures in microinches in thickness, wire sizes in ond spevitien 4 
Specifications B 33 and B 189. this category will not be listed, but a tions covering industrial casein. aes gg 
These specifications cover, respec tively, statement will be included that 
tinned soft or annealed copper wire, and sizes can be purchased if desired. Tn the ek A steering committee has been set up 7 ay 
lead-coated and lead-alloy-coated soft sodium polysulfide test for determining consisting of the following members: 
W. Shader, Armstrong Cork Co., 


continuity of coating, a 15-sec dip in an 


copper wire, both for electrical purposes. 
4 wa Just five years ago, Committee B-1 on — ae HC! solution will be required in order ; 
opper Wire established the first st: atis- Avoset Co., (producer-domestic); L. E. 


to remove silver sulfide before the speci-_ 

tical sampling procedure in an ASTM if Clark, I erkins Glue Co., (consumer 

specification (Specification B 1 for Hard- adhesives field); Joseph Brown, Tup-. 
ASTM Specifications for ACSR C 


Drawn Copper Wire). In 1953, Speci- ste man-Thurlow Co., (producer-importer) ; 
ductors (alumin ‘onductors, e 


(consumer); $8. B. Gilpin, 


fications B 3 for Soft Annealed and E. O. W hittier, U. S. De partment 

Copper Wire were revised to include the inforced) (B 232) will be revised toy permit of Agriculture, (general interest). 
statistical basis for sampling. steel core wire with galvanized coatings pvits itions to membership have been 
Specifications for Silv er heavi ier than standard weight to be extended. Based upon the replies, an 
_ Coated Soft or Annealed Copper Wire, 2 to be added is ghee class of con- 4 initial personnel will be drawn up and a 


(B 298) first published i in 1955, are under tors for sisti ant use hi date set for the organization meeting. 


ation for revision in 1956. T his inquiries with respect to this new 
undertaking should : addressed to 


rters. 


‘Soci iety Headqua 


ry 
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Electrical 


ec! 


_ ASTM are used in one way or another 
in the. and elee 
ading were it indicated at the 
— outset that electrical and electronics 
materials as discussed here are those 
materials which are used in this industry 
because of a particular electrical (or 
magnetic) ‘Property or combination of 
There is something to be said, too, for 
sidering the electrical and e slec stronics 
Yy as one industry, though there 
who would disagree and 
with considerable supporting. evidence. 
While materials requirements may differ 
drastically when the material is used in 
a multi-kilowatt generator as compared 


ing 


ire » those 


vith the use in a tiny radio-frequency tt 


ransformer, the basic properties of the 

material needed for each application are 

the same, and the difference comes in 

iting these properties to service con- 
ditions. One application is concerned 
with low currents, the other with high — 


currents, and who can say where the 


div iding line is? The two aspects of the — 


Magnetic Materials 


* 


Mater 


lateria 5 


a 


vA 
7, ing to one or another of the above com- 


interest are often handled by liaison and 

~The Society’s work on electrical mate-_ 

rials ms iy be conveniently consi ont 
under the four major headings—mag- 


resistance materials and contacts), semi- 
conductors, and dielectrics. 


| 
7 The focal point for this oe is in 


ties. This commi ittee pioneered in the 
‘establishment of standard terminology 
nd symbols used in consideration of 
gnetic materials: and represents the 
ociety (toge ther with Committee D-9) 


on Section: al Committee C42 on Defini- 


tions of Terms func tioning under ASA 
procedure. ‘ommittee A-6 has de- 
standards for magnetic ms 
rials used in transformers, motors, ete., 
and the corresponding methods of test. 


cerned with electron tubes, Committee 


= try blend i into 0 each other over a  A-6 developed methods of test for feebly 


in. ASTM the low-current the 
igh-current aspects are generally 


“the fiel | of engineering iteri 
Elee trical and electronics materials 


magnetic materials used, for example, in 
cathode-ray-tube shields. In the scope 
of Committee A-6 are also included test 


« 


@ primary interest in metal rs as 


may be classified broadly as magnetic applied to powder metallurgy. The 


aterials, 


ies of materials fall into two distinct — 
categories —those concerned with par- 

ticul: ar properties or use regardless of 
m: terial composition and those con- 
cerned with a basie composition or class" 
i. material and the properties required — 

define each material. In the former 
category are Committees A-6 on Mag- mit 

ot Properties, D-9 on Electrical In- 
x sulating Materials, and F-1 on Materials 
for E lectron Tubes and Semiconductor 

~ Devices. Except for the fact that the 


conductors, semic onduct tors, terial is also used for resin-bonded mag- 
dielectrics. ASTM. Tee ‘hnical C 
nittees concerned with electrical p prope r= 


netic cores for 


nondestructive testing and, therefore, 


properties covered by Committee A-6. 
Committee C-21 on Ceramic Whiteware 
and ‘Similar ir Product 

a project on ferrites. Since 


3 
magnetic materials, liaison with -spealll: 


mittee A-6 will be effected. — 


ue W oak 4 in this area is centered mainly 


i scopes are limited to metallic materials, — in two committees—C ommittees B- 1 


© ommittees B-4 on Metallic Materials on Wi ires for Electrical Conductors and ) 
Electrical Heating, Electric val Re- -  B-4 on Metallic Materials for Electrical 


for 


& ance and Electrical Contacts, 


zB 1 on Wires for Electrical Conductors 
also fall in the first category. 


In the ls category are a number of 


Heating, Electrical Resistance, and 
Electrical Contacts although, as indi- 
ated below, other committees are con- 
with materials nerd for 


the 


netic materials, conductors 


ommittee A A-6 Magnetic roper- 


In cooperation with the committee con-— 


methods for such materials as resin- 3 


high-frequency trans-— 
formers as well as in magnetic- particle 


‘ests ablished | 


in ASTM 


sm: nallest sizes of wire used 


rials” pe which standards are written in —smittees to dev elop the electrical tests | miniaturized components for electronics | 
. and specifications. Matters of mutu: . to the largest sizes for cross-country — 
_ power transmission as well as bus bars 


used in the | -electro-metallurgical and 
electro-chemical industries—are handled 
by Committee B-1 in cooper: ition with 
other committees. rinted | circuits 
based on copper-cl: id lz ates are com-— 
ing into wide use in the electronics 
branch of the industry. electro- 
iy lytic and rolled foil are used in this appli- 

tion, and stand: urds for these Ss 

ire developed by the above com 

Resistance metals and alloys a 
used in electric stoves, electric fur- gs 

naces, etc., are under the aegis of 
mittee B-4. In this committce also is — 

centered the very active work of the 
Society on electric ‘al contacts. Non- 
metallic resistance materials do! not 
have a “home” in ASTM, though there | 
is one standard on conducting rubber de- 


veloped by Committee D-11. 


&@ Committee B-5 on Copper and Copper ats 
Alloys, Cast and Wrought, Committee 
Light 4 Metals and Alloys, Cast 
Wrought.—Because of the nature of tl 
materi: l covered, both committees 
an interest in the electrical conductor 
field. Generally, these committees look 
ommittee B- 1 for electrical 


“Semicond 


wes 
_Thisisa re lativ vely new ar 


rare for AST M, 


of Communities F- on Materi als 
a for Electron Tubes and Semiconductor 
~ Devices at the 1955 Annual Meeting of 
the Society. Standardization project: 
are under way on germanium oxide 
germanium metal which among others, 


Also in progress is a program * oe 
standardization for luminescent -mate- 


nis als used i in 


Dielectrics 


hi iving dielectric properties, the 
_ eal properties of dielec tries s and elec tric al 
insuls iting mi iterials, in general, are 
under the wing of C Fe D-9 mo 
Electrical Insulating Material 
mittee D-9 has active grot 0 
ing varnishes, paper, fabrics, 
= mica, filling compounds, and 
_ insulating oils. Because of this w ide 
interest ina number of materials, Com- 
closely Ww th, other 


find applic ation in transistors and rec j 
there is some interest in the m: agnetic fiers. 


“a 
| 
es: 
an 
4 
i 
a att 
| the currents cannot be classified as either 
— 
q 
— 
— 
— 
- 
— 
electrical Mmateriais but generally look-  copper-coated steel, aluminum, ete.) 


ay—as a tool for analysis and testing. a ; 
For some time, magnetic powder a yy 


Fo or there i is ioint activ vity 
been used as a basis for nondestrue tive 


tween Committees D-9 and C-21 on nly brief menti m has been made 


eramic Whiteware and Similar Prod- above 1e ph intere testing of steel astings and forgings. 
ts in the development of standards for in materials for e lectrical resistance and loss are both 


. 
_cente WA. 
~piezoe lect ‘tric _and high-dielectrie-con- in Committee F-1. Difficult as a means of de moisture 


EY problems, particularly in materials for 7 content of various mate rials. 
conductivity of 1 


bl electron- tube cathodes, have been met | 

a special position with respect to dielec-_ efforts in no small measure have. con- 
tric materials, serving as home for the tributed to the reliability of mass-pro-_ 

Society’s work on sive equipment duced electron tubes for radio, tele- 

for electrical workers. This group vision and electronics generally. The 

s Se 

Committee 11 functions as Sectional semiconductor work mentioned above is 
¢ ommittee J-6 on this same subject. : 


oO s ce te e e 4 
in mmi tee is ntere¢ E ‘lec tric al properties of mate epenc elec tric al e 
iety’s s work on insulated wire and 


discussed above are of interest from Seners ating and de letect ting the pulses 
a He, and a number of standards in this point of view of application of materials — Many other examples onl | be given. 
a have been deve erp and Both Co 


nda is in the electrical and electronics industry. e it to ASTM has very 
Electrical and magnetic properties are 
also used in AS’ in another imports ant. 


relies 
ommittee D-9 is currently 
development of a specification for 
copper “clad used in 


= 


effort here w ill be on test methods for 


magnet wire insulation, and repre- 


sentation on Sectional C C9 on 


Committee C-14 on Glass and Glass 
’roducts. —Elec trical grades of glass are 
Ba used in textile form, in bulk and in | 
a lown form as electrical insulation and a 
for electron tubes, light bulbs and the 


E ‘lectrics ‘al aspee ‘ts of these mate- 
are interest in Committees D-9 


a Committee C-21 on Ce eramic Whiteware 
and Similar Products.—Liaison is main- 

tained with D- where elec- 


Committees 1 ¢ on Paint, V arnish, 

Lacquer and Related Products, D-2 on 

Petroleum Products and Lubricants, D-6 = \ 

on Paper and Paper Products, D-13 on — 
a Textile Materials, D-14 on Adhesives, and af One of the pioneering testing machine companies in this country recently celebrated its a 

D-20 on P lastics.—Kae ‘h of these com- 75th anniversary. The Tinius Olsen Testing Machine Co. was founded in 1880 by Tinius _ 
-mittees is. ¢@ ‘oncerned — with Olsen a native of Norway. Soon after coming to this country, he devoted himself to the ¥> 
properties other than electrical. T he design of testing machines and in 1880 struck out for himself, designing ont the 

— are all used, however, as elec- “little giant,”’ the first ‘‘universal testing machine.” 


2 
8 al insulation, and within Committee a Tinius Olsen was one of the founding members of the ASTM when it was organized i in 


D-9 there are subcommittees concert ed 1898 as the American Committee of the International Association for Testing Materials. _ 
I lati aa f the al : __ The company has supported the Society through the years and at the present time 
with insulating properties of the above’ 3 Tinius Olsen II is a Vice-Chairman of the Philadelphia District Council. The accompany f 


ials. Liaison between Committee = photograph shows three of Olsen leadership. Tinius Olsen II (right), 
9 and the above committees is main-— 


tained where necessary. 


1 956 


_ 


= 

— 

Ing 
he point of view 
k danger in hazard- 
4 echniques for meas- 
rials 
q insulating tapes, the rubber- 
— 
— 
— 
— 
| 
— 
4 


Pay ommittee on 
les Important Data an 


ec 


4 
relating to specific fields of interest the as 
compilations is widely to survey in turn specific groups 
of materials; the first of these , becs ause 


recognized. In the field of use of metals | 
in service at elevated temperatures, such the need seemed most pressing, was the 
need w aus especially great in the mid- austenitic stainless stee Is. Subseq uent 
1930's. Interest in using metal under surveys have dealt with most of the 
creep conditions hi id been increasing, other metals of commere ial interest. 
but creep tests were (and still are) very -Fortu nate ly, durin the ‘interim of 
time-consuming, and relatively few onducting the “several surveys and 
_ laboratori ‘ies could per form such uating the re results, a compilation of 7 
ar on wrought arried 
by J. J. Heger and R. F. Miller for 
2 AS’ r M-ASME Joint Co U.S. Steel Corp., to 
on Effect of Temperature on the Proper- the Panel and under its auspic es Was 
ties of Metals recognized the need for published by 
compiling creep data and undertook a Published by ,ASTM 
survey to gather and eyaluate available Z 
data. Their efforts culminated in the The surveys completed to date, all 
- published by the American Society for 


publication in 1938 of “Compilation of 
Available High-Temperature reep Testing Materials in its Proceedings or 

its Special Technical Pub Series 


% Characteristics of Metals and Alloys,” — 
widely used and appreciated vol ’) are as follows 
_ Another important service was per- ‘High-Temperature and Low-Temperature 
formed by the Joint Committee in i940 Testing Equipment the United 
conducting a survey of the equipment States Proceedings, Am. ‘Boe. Testing 
available in this country for testing at Mats., Vol. 49, p. 249(1949), 


elevated temperatures. The results of Report on the Strength of Wrought Ste 


Cross, 


Elevated Temperature Properties ¢ of 
bon Steels—prepared by W. F. Simmons 
and H. C. Cross, STP } No. 180, Am. So 
Testing Mats. (1955). 
Elev yated Temperature P rope rties of C ‘op- 
_ per-Base Alloys—prepared by C. Upthe- 


grove, STP No. 181, Am. Soc. Testing 


The 


listed below, 
ov er the 


ay are 


Strength 
Strength of Medium Carbon St Sted 
are of High-C 
(Please turn 


“ASTM BULLETIN 


at lev: Tempera 


this survey were of great help during the Elevated Temperatures prepared 
100, Am. Soc. Testing Mats. (19% 
 agene ies ins tting up correl: ited Re on the E levated- 
ated temperat atures, by W. F. Simmons 
Since the publication of the STP No. Am. Soe. "Testing Mats. 
ment agencies, and universities s, hi ive. a Iybde = 
looked to the Joint Committee as an 
‘fg C. 
tion of data on the effect of temperature Testing Mats.(1953). 
on metals. Consequently, after the Ey 
Properties of Selected Super- 
it an intensified interest in the effects of — - Alloys—prepared by W. F. Simmons 
_ temperature on metals, the Joint Com- 
Testing Mats.(1954), 
Pe Public ations Panel, be as 
‘the first “involving a 
survey of the greatly expand led testing ae 
facilities, including both low- and high- 
surveys concerned with compiling test 
data. A number of the surveys have 
still under way. 
Because of the greatly expanded 
tures and the great quantities of data 
ailable, it seemed unwise to 
1 Professor of metallurgical engineering, — 
College of Cornell 


4 J. J. Heger and R. F. Miller, STP No. 
subsequent war years to Government — 
h programs on mater ials for _ Properties of Stainless Stee ls—prepared 
“volume, industry, as well as Govern- (1952). 
Stee Is— prepared by W. F. Simmons and 
agency for the compilation and evalua-_ 
Report on the Elevated-Temperature 
end of the late war, which brought with 
and HH. C. Cross, STP No. 160, Am. Soc. 
mittee, through the medium its 
of surveys, 
temperature equipment, with subsequent 
now been published, and others are— 
presser in metals at elevated tempera- 
becoming availa 
Ithaca, N. Y. 


F 


1956 


4 


a 


Cross, STP No. 151, Am. Soe. 


ct of ‘Temperature, 


and 


Joint ASTM-ASME Committee on 
_ Effect of Temperature on the Prop- 
erties of Metals has been outstand- 
5: ing down through the years. There | 
many facets to the work of 

committee. One, for example, 

the financing and sponsoring 
gente ant research work in various | 
laboratories to give us new knowl- cod 
edge o yn metals for use at high and a 
low te mperatures. ne the 
significant and the 
most far-reaching vhases: this 
committee’s work is the gathe ring 
ee and publication of data on the high- bef 
temperature and low-temperature 

properties of metals. We w ere 
at the mee 
ings during the ASME Chicag 
Anniversary by just how much wor 
the Data and Publications Panel 
had done and was carrying out. My 
We felt a résumé of this work and a 
of the publications would not 
<tonly be of widespread interest to all 
those concerned, but that as 
example of effective cooperation by b 
leading companies and_ technical 
men it would be of interest to many 
in other fields as well. Conse- 
que ntly, this led to the accompany- 
; _ ing article prepared at our sugges- 
tion by Professor Smith, Chairman 
: of the Panel responsible for the 
Perhaps the tone of this article u 
is significant, too, it is a simple, | 
straightforw ard state ‘ment not 
the work, but telling 
simply what has been done, what is 
scheduled, and a bit on how it is 
ime It takes some restraint for { 
us not to praise this activity too | 
highly. It is of great significance 
amd unquestioned value, but also 
ae are reminded it is one of many | 
cooper ative activities which go on a 
constantly not only in ASTM, but 
Bose other engineering and technica 


fai 


erhaps because of the nature of if 
our work in which the Consumer 
and Producer and General Interest 
cooperate constructively in both 
research and standards, suc 
methods of getting valuable results 


are more frequently in evidence in — 


are 


Welk a iii 
Work OF Fan 
> 
a 
| q ae 
— 
— 
— 
— 
— 
— 
a 
— 
— 
— 
a — 
— 


Strength of Weldments 


Strength of Aluminum and Magnesium — 


aM tions Panel are: 


Physic: al Propertie sat and High 


Temperatures 
Test Facilities: within t the U aie ed Sti ates, 


Most o of the data’ surveys 


~ with mechanic al properties at ele vated | 
temperatures, as the foregoing titles 
indicate. An exception is the “Survey 
of Physical Properties at Low and High 
4 Temperatures ” whie hi is undertaking to 
ather information concerning such 
properties as thermal conductivity, ‘ther- 
mal expansivity, m: tic and elec ‘trical 
characteristics, ‘eke. at both” 
high temperatures. 
The methods of operation. of Dat a 


Public ations Panel in 
: y be of interest. For 


Che ise | 
61 Clark, Timken Roller Be: 
H. -C. Cross, Battelle Memorial Institute 
R. M. Curran, 
_C. T. Evans, Jr., Universal Cyclops Stee 


F. B. Foley, ‘rnation: nal Nickel Co. 
J. W. Freeman, University of Michi 
Guarnieri, Thompson Produc 
. Havekotte, Firth Stirling Inc. 
© A. He rzig, tims ix Molybde num Co, 
J.J. Kanter, Grane Co. 
Sidne Low, Ch: ipman Valve Manuf 


D. L. New house, General Electric Co. 
E. E. Reynok ls, Ludlum Steel 
. L. Robinson, 
Leo Sch: apiro, Douglas Airer: aft Co., 


, Ine. 
‘mori: ui Ins 


John Ss. W orth, Be thle wate Steel Co. , Ine, 


‘ol Panel This D. Wylie, Babeock and Wileox Co. 


te ask § group prepares an appropriate data 
form, which, after approval by the | 
~ Panel, is sent to all laboratories that — 
possibly might have original data. . The 
task group receives the data that are 
: contributed and arranges with experts — 
on the subject matter for the evaluation | 
a the results and the preparation of a 
Mmanuse ript suits able for public: ation. 


‘The Technica al Soc 
Place ‘and Value in Industry” was 

the title of the fourth session of the 
Annual Meeting of the Americ an Insti- 

wor by the Panel Cc hairman, 

revised if neces Detroit on November 29. 
In his paper , “Should Industry 
courage e Tee ‘hnical Socie ty Member- 
L. Royer, American C yenamid 

, pointed out that in industry today — 
s being plac ced on 
rofessional development, and me »mber- 
“i in professional organizations is a 
step in this development. The © 
nn ipation of these men as lec turers, — 
listeners, committee members, and 
Y leaders in the various societies has a 


“The 
tion are borne by the ASTM, which 
a nominal price for the com- 
ple ted product to defray, at least in part 


the costs of publication and distribution. 


Continging Compilation Proposed 


s the Panel approaches the comple- j 

- tion of its current series of data surveys, 

‘it proposes to direct its efforts away 
from periodic surveys, and instead to 
ds ata on a current and continu- 
basis. 


costs of a- 


with other members of the profession. 
This is particularly important during 
the current "shortage of engineering 
forms have been pre- om manpower, ‘ause industry finds 
pared which, it is hoped, will be as 
acceptable to cooperating laboratories 
as to the Data and Publications Panel, 


it 


fore. The company that can accelerate 


and hence, as data are obtained and re the professional growth of its enginee the three-day progr: an will be divided 


concluded, has a 


corded, a copy can be made for the Mr. Royer 

P anel. On release of the data by the edge on its. 

testing laboratori , the data will be for 2 “The In ce of a Technic: _ 
warded to the Panel, which will compile +: Literature” was considered by John J. 
and summarize the data on a continuing = McKetta, Jr. , of the Univ ersity of | 
basis, and issue summary reports at = exas, and the extent to which industry — 
suitable intervals: should encourage its employees to pub- 

‘The record of lish Mr. Me Ketts 
dl Panel is a tribute to the interest in its os 
vie activities and to the active cooperation 
of testing laboratories throughout 


from 
as W = as the of the 


“the published ork of (2) well- 
ritten papers | bys otal ft men bring recog- 


it gives. ‘Younger staff members 


of Chemical E ingineers, held in | Feature Present Accomplishments, 


broadening effect resulting from contact a 


dt 
a Electrical E ngineers, The Institute 


necessary to delegate greater senile 
_ bility to its younger men than ever be- = 


(3) the prestige 


nition to cli company; 


afforded age -author-employee is his 


due as a professional; (4) tech- 
nologic ry progress depends on the effi- 
cient use of engineering and scientific 
manpower and wasteful duplication of 


technical work cannot be tolerated, 


dolph Monsaroff, Monsanto 
a L td., dise vussing the “Ady 


tages of Society Participation to the 
Company,’ stated that association w ith — 
senior professional persons may be the 
~ most valuable fac ‘tor in the profession: al 
development of younger employ ees. 
he attainment of important offices in 
_ professional societies by higher ranking _ 
employees enhances the prestige of the 
company. Recognition of a member by 
a technical society is equally a rec ogni- 
tion of his company. Participation of 
this kind fosters a healthy and progres- F. 
sive spirit among the staff and the com- | 
_ pany generally stands to gain more than — 
are 
usually the ones who need a push in this 
direction, and are the ones who prob- 
ably derive the most benefit in develop- 
ing a truly professional attitude. M: an- 
agement personnel bring to the tech-— 
society the maturity and eminence _ 
spiration to mem: 


Electronic Components Symposium to 


A COMPREHENSIVE review | 

“ge accomplishments in the electronic 

~ components field and a survey of future 
trends will highlight the “1956 Elec-— 

Components Sy mposium ” whie 

is scheduled to be held in. the Depart- 
me nt of Interior Auditorium, Washing- 


C May | Ld to 3. 


Sponsored by the American Institute 


of Radio Engineers, the Radio-Elec- 
tronics-Television Manufacturers Assn., 
and the West Coast Electronic M: an- 
—ufacturers Assn. with the active partici- 

pation of the Department of Defense 
and the National Bureau of Stand: ards, 

into seven sessions, including an evening 


session devoted to ‘electron tubes and 
solid state devices: 


Ist Session—Opening 


2nd Session—Progress with ‘Materis 


6th Se ssion—Passive Components I 
Session— Passive C omponer nts Il 
= 


Abe 


Fe rary 19 956 


— 

-V.T. Malcolm, Chapman Valve &§ 
Ag 

g 
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WTA oe From the broad stream of current materials information flowing from “in-box 
samples (mostly random) have been plucked. 


ta 


LS NEWS: 


’ to “‘out-box” in a nie editorial office, random 
Thinking them worth re-showing to ASTM ers who may have missed the original articles, ae 


have included them here. Of course, we had to trim the samples to fit. There will be those who are not satisfied with samples, especially 


ones which are not really random. But these ASTM’ers can contact the institution, Philadel 


original information in the stream, or address Random Samples, ASTM, +1916 Race St., Philadelp 


What an 


_ nent protection. Here is how he figures 
it: Out of 12 million poles used each oz. 
year, an estimated 3 million are particu 

larly vulnerable to attack because 
location in heavy ily wooded sections — 

The 


“pursuit ¢ is 


This year pileated woodpeckers will 


aw ay to 
woodpec from turning solid poles- 
into useless shells, utility companies are 
no closer to a solution now am 


J damage almost 3 million utility poles, — == 


up losses estimated at ‘many 
lions’ * of dollars. In drilling for food, 
excavating for nest sites, or for other 
reasons still undetermined, the bird 
makes no distinction between trees and 
utility poles. Actually, no one knows — 
for sure why the birds do attack poles. 20 
But once they start on a pole, 
joke ge nerally do not stop until the 
pole starts swaying under the weight of 
‘single pile ated woodpecker hard : at wor 
has cs ed out a cavity 5 in. acro 
almost 1 ft ‘into the center, left ove 
bushel of se wwadust in its wake. 
matters diffic ult, the pile: ited 
woodpeckers, protecte d by known only to them, the woodpeci kers 
Varieties of the bird now oceur through- hed 1 a 
7 ing destruction wherever they range. — streamers, metal strips, or metal flashers 
N the poles. The birds held off oniy— 
or are their depredations limited to h t 
“utility, poles. To a lesser degree, the _ long enough 0 make sure the gimmicks — 


birds also attack buildings, valuab harmless. 


Some companies wrapped poles, ex- 
shade trees, and various other wooden 


and sheet metal structures; but the 
birds’ predilection for nest. sites at least 
& eases, they even chiseled out hardening 
There’s a $12-million a year purse wait-_ 
imported, very hard wood also 
ing for anyone able to stop the raiders. — Fe 
proved i ineffective. 
This is | the price Penn Sts ate’s the om 


any varieties of woodpec kers wreak repellent turned to chemic al com= 


1avoc on utility poles, but the particular type 
known as the ‘ker leads panies. A number of compounds have 
assault, far overshadows the others in the already been tried; none has yet aaah 
2 Finding out is the first objective of a re- 

earch project recently established by a 


grant from four power companies at the | creosoted | poles fell under attack by the | 
Pennsylvania State University School of 


miscreants. Other coal-tar- based for- 
Forestry. The second objective will be the 
way to stop them. mulations have similarly failed 
br 1956 


of 
rauding species —is out. 


for tree-destroying insec ts has made the — 


ma- 


conservationists, safeguarded | 


— Me: nw! hile, the birds continue carving 
poles, defeating one attempt after 
the other at stopping them. Here are 
Es a few of the hurdies al 


shed holed sec sec tions 


to new poles. In both cases, for reasons 


_pileated woodpecker a pet of the forest line of 


dy cleared a soon be tried on the woodpecker. — 


‘ept for the top 8 ft, with 19-gage, 3-in.- 
hardware cloth. W oodpec ‘kers others, these characteristics: Safety.— 
tore through the material; in ming must in no way injure the pileated 


Right from the beginning, fully 


governmental agency, etc. who placed the 


hia 3, Pa. a 


One power company 
‘teled (unsuccessfully) spraying the poles ‘ 
first with a 5 per cent solution of pent - 
-chlorophenol in a light petroleum sol- 


vent, then painting them with formalde- 


hyde and nonhardening 
With a 1 bituminous base and a m ed 4 
rinitrob venzene aniline xX, a 


Other formulations wing alk: alies | 


An appetite give the birds harmle ss “hot foots” have 


also failed. Nonethe less, the chemical 
“an wck still seems the most 
promising, says Jorgensen, and there 


are several new repellents now under- 


going or ready for test runs. 
these, nicotine sulfate, 
pelled pigeons and sparrows and will 


other, ‘No- More ational 


is now being tested against woodpeckers 
on Gulf States: Utilities poles in Reau-_ 
findings so far, it seems at the 
-pileated woodpecker is not ordinarily — 
repelled by smell or taste, that for any | 
chemical repellent to prove successful, 
it will have to be much stronger than 


e reosote or any of the other compounds sar 


tested to date. In addition, the ideal 3 


chemical repellent will include, | among 


woodpeckers. Easy application—It 
mus st lend itself to < or 


of the yee (Repellents that last for — 
shorter pet riod but are inexpensive and 
“easily applied should not be counted 
out. ‘ost. —An tiv pe‘! mt 


Random Samples... 
— 
| 
a 
— 
captive woodpecker sat on 
4 
— 
4 
| 
— 
— 
+ For new poles, the repellent shoulc 
able to be applied at the same as a 
fy last for 30 vears, and a repellent 


meeting gz all these requirements, Jorgen- 


sen figures, could bring (including appli- 


cation) as high as $5 per pole. L peeing ahead, 
_ Any company that thinks it has a at specialists indic ate aluminum applica- 


compound that will do the job should — 
contact Richard Jorgensen, Pennsyl- 


vania State U niversity, School of For- 
estry, University Park, 


ee mayor advance in th 
"automotive radio. field has been re 
vealed by the Deleo Radio Division of 


= Motors in Kokomo, Ind.—the | 
a 


introduction of an automobile radio 


h now includes: tr ransistors. _ The 


Motors “thus bee comes the 


ate ‘ly avi ail: ‘ble in 


a r he e greatly r adio whi 


vacuum in the output ‘ste age of the 


receiver and the vibrator in the — 

Delco. “Hi-Power” transistors, 
developed in Deleo Radio’s electronics 
laboratory, provide this new radio with 

_ one third more power, less distortion, a 
wider tonal range, greater reliability, 
liming ition of itor 
lowered current drain. It also points 
the way “toward smaller and lighter 
permit be ‘ter instrument 


ne average 1956 mode 


passenger car became lighter 
as a result of an increase in the use of 
aluminum. he increase was revealed 


in a special survey report by Aluminum — 
Company of America. 

- Aluminum usage in the average auto 
lee climbed from 29.6 lb in 1955 ears to 
35.2 Ib in ’56 models. Thus the survey 
‘indicates a record-breaking 246- million 
db of the light metal will be used in 1956 
passenger cars this ye 
duced at an estimated annual rate of 7 

In reporting the 
Harry L. Smith, Jr., vice-president of 
sales development and mar\et research 


a 


color. 


All of the aluminum used reflects a 


of the increase appears as attractive 


luminum exterior trim—-some of it in 


passenger 
transmissions. Another major applica- 


ar if these are pro- z 


Ww 


tions n autos will vse to 49.8 by 
1960, and to 81 ll 


re 


v 1965. ~Tfaluminum 


“>. 
automotive parts: 4, 


the 


) 
O = 


conve rted to its use, 


‘he growing automotiv e m 
me of the factors which in 1955 moved — 
uluminum to a production rate second 
only to steel. The Alcoa survey shows — 
that close to 50 per cent of the 
cars goes into automatic 


4 


tion of the metal is in the engine, now 


rs OF ising» 
ations for e The 
of the aluminum goes mis- 
applications such as w iring, 
steering, and air condi-— 
tioning: units. interpreting 
survey several reasons were given 1 for 
the increased 
The trend to V-8 engines was important 
since they require more of the light metal 
_ than six cylinder units. Another fac stor 
was the General Motors’ change in 
tr insmission design, -requir- 


wise advance ed 
DeSoto using -alumi- i 
) 
‘num al nd with Packard 


Plymouth featuring large 


ponents. 


Growing applications of aluminum die 


castings and impact extrusions to auto | 
parts added to the ine rease. Die cast- — 
— ing, the survey rev ealed, was the prin-— 
cipal producti ion method for aluminum 
auto parts. New models average 15.7 _ 
Ib of aluminum die castings per car as 
compared to 12.3 lb in models. 


Total aluminum consumed for 


senger cars would be even higher than 
the 246-million lb total if aluminum re- 
plac ement parts and ‘auxiliary uses w 
included. Replacement parts will con-— 


r= 


A: accelerated corrosion peculiar to engine 


under blasting heat. 


will withst: ind tempe eratures i 


by the Aluminum Company of Americ 
the paint is now being used by both air- — 


Be 30 per cent of the total. ar 


— high temper: tures 
x deteriorate normal paint films, the paint 


application of aluminum. the metal. No special primers or in- 


aircraft and automobile exhaust 

systems has been announced. It is an : 

aluminum-silic one pi uint, which fights the 


exhaust stacks by to burn off 


1500 F, ‘according to the manufac turer. 
Based on a silicone-alkyd resin base and— 
¢ ontaining aluminum pigments supplied | 


‘alle 1 Alumicone | 
-Atech, ‘Ine. Toledo, 


‘its 


dines and individual plane owners to in- : 
crease the life-e of aircraft 
exhaust sy ste ms. Where normal paint 


i have failed after a few hours flying» 


time, Alumicone has remained in perfect 


more than 400 hr in the 


can be sprayed or brushed directly 

volv ed nt is needed. Alumicone 


ind eco onomic al 
exh vaust stac ks, 
but assure longe' r performance 
life. 

Although initi: ally. de for air- 


craft applies ation, Alumicone is 


_ practicable for a variety of use s. Ac- 
cording to Atech, Alumicone has exe ep- 
tional durability on diesel mufflers and 
~ automobile and truck engines. It is also 
excellent for use on furnaces, stove or 
heater doors and parts, and for high- : 
temperature smoke stacks. aed 
Additional information can be 
~ tained by writing the producer, Atech, 
Inc., 3800 Lagrange St., Toledo, Ohio. 


suspension. GMC trucks, which will 
introduce a new era of economy and 


sume an average of 5lb of aluminum per |  effici iency in the trucking industry, wa 


car during its life. An average of 2 lb 
of the light metal is consumed for de- 
oxidizing the steel for each car. Over i 
dbi is employe ed as an alloying ingredient 
for the zinc die castings. One of the 4 
popular new upholstering fabrics used 
0.8 of aluminum thread in 
next important advance for 
aluminum in automobiles is predicted as 


shun radiator fins joined to brass 
for Alcoa stated that an important part _ 


tubing. Eventually, auto radiators may 
well be all aluminum. Engine blocks 
~and heads offer excellent possibilities as 
engine drums and differenti: ul hous 


ings. 
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ed recently Philip. J 


vice- preside nt of General — 
Motors and general manager of the — 

GMC Truck and Coach Division, 
revolutionary new type of sus-— 

‘pension, whereby air-filled rubberized 

4 ellows replace the conventional metal — 

is now on an al 
G! 


400 of oper rating 
experience with air suspens mn on GM 
coac hes, and tests with air-rise trucks at_ 
‘the General Motors Proving Ground, 
shows that the truck 


savings In car weight, since it, weighs 
: 
— 
'€ 4 | 
ae 
— &g 
time on a production car in the ( 
first to go i 
ee 
— ™ 
= 
4 
7 
— | | 
| 


eliminates spring lubrication, re material of a ISO | Draft Recommendations 
replacement; either fully or partis this work « tomestically produced, high-— for Turpentine 
loaded, prov ides smoother ride- quality PVC construction materials are 
driver, resulting in less fatigue, an im- currently available in this country in a Sing member 0 Tae U. 8. is a participat- 
portant safety factor; absorbs vibration variety of forms unmatched elsewhere. f ISO on raw materials 
and road shocks, reducing breakage of _ The properties of these materials are thos nishes and similar prod- 
fre agile cargo; permits ligh ter-weight e Sec ‘retariat being held by TI 
less-expensive packaging of goods for ly mate Nethe rlands. In a recent communica- 
ailer lv s from the adhering body for the 
U. (American Standards Assn.) 
the § Secretariat, with respect to ~com- 
bined or separate draft recommenda-— 


> > 
ry a process called tions for various kinds of turpentine, 


prolongs chassis life bined with | small percentages of other U Inited States are in general 
_ and reduces over-all maintainence; pro- Oy. chemicals to improve its processing and accord that the term “spirits of turpen- 
- longs body life by lessening road shocks, physical properties. It is then hot tine,” or as it is termed in French 
ing maintainence costs; gives bet- processed into various semi-finished sence terebenthine’ is 
ter load distribution by keeping floor — - shapes such as sheet, pipe, and fittings. the oil distilled from the oleoresin col- 4 
level; eliminates spring noise and other The t techniques of converting the raw — lected from living pine trees, the source of 


spirits yentine. . . . The str 
ibration noise; permits greater material into these and other specialized ons 
4 


“Es- 


of a tree after it is cut down and weathers, — 
tion when needed under the driving axle shapes needed by the industrial fabri _ increases its content of the constituents e a 
of _tandem-axle combinations using a ‘ator are highly advanced and product _—_oJeoresin to a greater extent than was. 


“dead’ pusher or trailing axle, by pro~ is excellent. even in the living tree. While the 
viding easy adjustment of air spring The outstanding property of PVC is stump oleoresin contains components in 
pressure to throw more load weight on __ its resistance to corrosion. i will sue- —s addition to those of the living tre e(namely, — ; 
P cessfully handle most acids, alkalies, pinenes s and resin acids) nevertheless it is 


driving axle. 
salts in a variety of combinations oleoresin, and therefore would be a 


and concentrations. Its physical ar 
. Present-day practice is to extrs tall 


2: PVC—Another Engineering Material trical properties outstanding. is: 


of the soluble components from the finely — 
ground wood with hot gasoline or naphtha 
and thereafter recover the products (wood > 
1 be re gt arded a s free from odor, turpentine, and resin acids or wood rosin) 
icity. Iti is light i in we eight, from the extrac tion by steam distillation — 
al conductivity, and refraction. . . 
can be produ uced in a variety of coloss Pus _ The Federal Spec ifications for Spirits of “a 
try. These materials are widely varied pst legrees of translucency. In spite Turpentine, now undergoing revision, will 
ot their compositions and properties, — its many outstanding properties, PVC ay! combine in one specification the require- 
thus affording design and fabric ation not a“ cure ments for four kinds of turpentine, which 


include gum turpentine, steam distilled” 
all of the problems which confront the 
wood turpentine, sulfate wood turpentine, 
One of the sah cia interesting of thee fabricator. Its major limitation is its: 
“new products is polyvinyl _ chloride. 


and destructively distilled wood turpen- 
tendency to soften and lose strength on tine. The composition of the first three — 
Actu: ally polyvinyl chloride is not 4 


: | heating. This behavior is reversible kinds is essentially alike, and the difference — 

“new” in the literal sense of the word, ~ -howev er, and thus forms the basis for __ lies almost entirely in the odor, which for 
for it has been used commercially in this - ease of fabrication of the material. the various kinds of turpentine is due to_ 
since the mid-thirties ina host: C ean n be softened by heat and formed the presence of minute qu: of “4 
of industrial and consumer produce ts. into very complex shi apes which it will or other odoriferous compounds. . . . Such 

: odor causing components have no effect on 
plication a 8 material of con- retain upon cooling. It can also be a 

 stru 1, while re relative *4 new’ 1 this lded led “I t the properties generally cover the 

; + country has been w idely pr avtic ed in welded by using the so-called “hot gas_ ss specification. This explains why a single 

E gar welding” method and machined and specification for the three kinds has been 
urope, notably in Germany where worked on conventional sheet metal an 


; 4 established both in the ASTM and by the 
installations made 15 to 20 years 


wood equipment. | Federal Government. = 
me: are still in use today. The industrial | The turpentine recovered from — aa 


deve nt of 4 ve as a mate j mn list products of the destructive distillation ~ 
a than alpha and beta-pinene, but to handle - 
- this difference we merely need to set up a 


IN THE period since the 


= World War a number of 
ing new materials of construction have 
been made available to American indus- 


structures by using specialised sandw somewhat different set of numerical limits 
~ construction of the material. In short, — = for the tests applied to this kind of tu 
= 


PVC isa good, practical material from pentine. | 


somewhat slower. Following the war, i hy the ASTM and by the 
some effort was made by E uropean Fede ral Government are, in our opinion, — 
manufacturers to export PVC construc- 
tion “materials into ‘the USA but we 
i 7 must vote in adhe of combining the vari- 

, o~ kinds of turpentine into one ISO Draft 
recent years, domestic resit erred in tating ‘the. Steel F specifications. 

facturers have devoted much research é Society meeting as March 15 and 16 


effort to PVC as a The correct dates are 19and 20 


— 
— 
— 
q 
— 
— 
— 
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— 
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“States, which flow from 
the application of the Sherman Law. 
basic 
tracts or combinations as “by reason “oll 
intent, or the inherent nature of 
contemplated acts, prejudice the public 
interests by unduly restricting com- 

4 petition _or unduly” obstructing 
course of trade.’’? 
No Federal court has ever held stand- 


ardizs — as suc ch to bei ille egal under the 


frequently has been 
commended by the courts and the 
Feder ‘ral Trade Commission.* The Su- 
preme Court of the United States has 
described standardization as an activity 
“admittedly beneficial to the industry 
to consumers.’’* 


lawful patent, a standard is clearly an 
gar that may be employed 


ap a is unable or 


unwilling to conform to its requirements. 
~ But such unlawful restraints are not all 


herent i in ation. 


ws is. 


ss 


ure free and fair An 
analysis of the nature and effect of 

- standardization will demonstrate that 

standardization, properly pursued, pro- 
i motes rather than restrains competition, 
most legal implications arise not 
_ from standardization but from activities 


The term “stand: ardis: ation’ as 
used to cover a multitude of different 
activities. Let me start, therefore, by 


stating what I think standardization is. 


I consider that a standard is simply 
definition of a product or procedure in 
terms of certain features. Standardiza- 
tion, accordingly, is simply the process 
of Teac hing agreement on the form and— 


— 

1 Donovan, Leisure, Newton, and Irvi ine, 


JN ash versus United States, 229 U.S. 373, 


See for example: Maple Flooring A ssocia- 


tion versus 
(1925); 


United States, 268 US. 
Tag Manufacturers Institute, 
versus Fede ral Trade Commission, 174 F. 
452 (1949): The Matter of Hinds 
Company, FTC Dkt 4610. 
Maple Flooring Association Unite 
States, 


563, 
et al 


law forbids only such con-— 


in 
i 
other lawful activities, standard-_ 


; AVE ization may be used to impose restraints — 
and to promote monopolies. Like 


a 


p mplications of 


‘By Ra 


Stan 


Istone R. 


Obviously, therefore, an to 


carry out a price-fixing conspit 
Si 
ste urdizs ation. il milar urly, 


= 


in agree- 


« 
a 


bi presented at the Sixth Annual Conference 
\ ae on Standards sponsored by the American 
Standards Association and the National 


ization are now available and can be ob- 
tained from the ASA, 70 E. 45th ‘St, New 
York City, for 


ment among doming int ers or 


purchasers to manufacture or purchase 
in accordance with standar 
might curtail production or boyeott 
supplie rs, but suc! th an agreement is not 
standardization. It may be urged that 
this distinction is 1 not very realistic: 
_ that those who participate in stands urd- 
ization are not engaged in an abstract 
exerci ise. Each partie ipant w ants 


he courts will view with sus- 
picion any persistent adherence to 
standards which attempt to define terms 
of sale, the nature of guarantees and— 


ge ‘other matters w hie *h norm: rmally fall i 


employ st: andi irdization as a means ‘i 
cy is not: a] 


MR. IRVINE’S PAPER was | 


Bureau of Standards in Washington, D.C., aa 

October 26, 1955. Copies of the Pro- nefici ‘Wal 

= ceedings of this Conference on Govern- 


_ ment-Industry Cooperation in Standard- ‘move the possibility of injury to some 


standard that he can use, and each be- - 


lieves’ that other are mo 
ival If, then 


‘ar 
“uses ‘not an 


“ma 


~~ mere process of adopting the standard _ 


under such circumstances? 
. 
ae Whether such an inference is valid 


agree- 
‘ment to adhere be ‘infe rred from the answer s 


any 


area of b: arg g b 
seller. It is because of this dange that 4 
ardization bodies avoid the — 
development of such de commercial 
standards. 
Competitive Effecis of 


"agreement to use the standards created, 

_ standards are a joint creation and their 
probable economic effects must be recog- | 
nized. The fact that a stand: ard may be- 
1 to more than one group and — 

Is unce does not 


ore 
thereby obtains acc ceptance 
members of the benefited groups or to 
some third party. 

Consumer acceptance e of a standard 
concentrates supply and demand in the 
standardized form and gives it a pre- 
ferred commercial status. Admittedly 
the prestige of a standard put forth by E 
B recognized standards-making body may 
produce almost immediate wide accept- 

ance. Will those who prefer non- 
standard form be pen: alized? hat of 
those who may find it t impossible or an 
ficult to supply the standard article? — 
What of the price differential w hich i a 
likely to result, entirely apart from 

andard and 


eement, between the 
_ the nonstandard article? In short, does — 
s automatically re- 


andardization 
nonstandard? 


1 trade in the nons 
ms twofold: 

First: In many inate ances the 
ferred position of the standard articl 
may represent an increase of trade init = 


may depend upon the extent to which rather than a decrease 1 in’ trade in non-— 


than a single economic group. Tf 


benefits producers and consumers alike, 
it will readily find acceptance quite 


fact of general acce pts “under suc 


the standard serves the need of more - standard forms. 
_ bring about a reduction in the cost of the 


apart from any agreeme mt. rhe 


= ‘umstances is not ev idenc eof a con- 7 


-spiracy or combination, and the 
_ tion of the standard is clearly legal. 

on the other hand, a particular st er 

appears ti to be i in the intere est of the 


group promulg: ating th und is 


then its exclusive or preferred use might 


old 


contrary to the interests of ‘groups, 


This increase might 


standard article owing to economies in 
production and distribution. If the in- — 
creased sales with resultant savings in | 
cost of a standard article result from oa 
consumer preference over the nonstz 

ard there can be no question of legality, 

and this is true even though the sales « of | 


nonsté andard articles have declined. 
_ Second. Any adverse effect on tre 


be difficult to explain except as the re- having a standard. Tet me be spec 
sult of a joint effort to impose the will _ 


in the nonstandard article will 


ich 


crease in competition whi 
ifie : 
be sources of is one 


itm egal ardization 

consequences content of such a definition. It is no 
2 agreement todo anything. Thus, thq 
1a 4 adoption of a standard, though of cours¢ — 
* 
i | ta 
I 
| 
| 
a | 
— 
— 
§ 
be outweighed by the over-all in- 


of Standards estroy t monepaleti effects of 
Any disc ussion of the legal aspects brand names, giving the consumer ide 


= irdization requires that we look at “8 choice among suppliers, 


ome of the more important functions of The existence of a quality sts sail 
were no W videly andards. also provides greater opportunity 


cepted standards for the valves used for — = psi newcomers to enter the field, especi: 

lines. The result was that a pipe of Terminology: small business. It furnishes the new- 
line had to be designed for one particular comer with a guide to the minimum con-_ 
ty pe of valve, thus — the number ; The most basic of standards are those 


~ ditions he must meet in order to have = 
dealing with terminology, ‘nome nelature, 


sptable. 
symbolization, and 1 methods of m ire- that will prove a 


re 
] ore ment. By providing a common lan- 


guage, they prevent misunderstanding 
effectively mpete standard and will be less at the mercy of 
compete for this business and lay the groundwork for further 


established reputation and expensively 
progress in stand: urdization. Standards P 


adv trademarks. 
of this kind are not ordinarily of particu- advertised trademark: <i 


Having met. these condition 
benefit from a market created by the | 


since the other producers could manu- 
facture the particular type of valve only 


by incurring the additional expense in- co lar antitrust significance, and in this a he increase in the possibility of price 
, an agreement to adhere may be un- 


in handling specis ial order. 


ne! s associate a 
is for r the dimensions of such objectionable. For example, a color adve age 
é ere 
reat be a correlative decrease in com- 
a great position of are -welding electrodes might by | liff f 
many sources of from be useless unless all makes are coded ate dl 
which it can secure valves that will fit its the waned way. ph, product. Conformity with the standar 
) Ons » » » 
not ooked even here, howe, provision ‘of more than the 
quence of s "standardization is to lessen 


needs. 


the effectiveness of im: inary produc = sy mbols may cause res incon- | > 
differentiation as a price-raising device. venience or hards ship to some. here 
& Producers of many products which are ‘ definitions cover a series of grades . 
_ completely or substantially identical de- sizes, they should comprehend the en- 


scribe them in many varied terms so 7 tire range in use, or the effect might be eee 


that the cannot effectively discriminate against wanted items. ance in lighter weight or smaller bulk. 
i are System of identification by color or sym- a The lest consideration suggests that 
and ace ceept the price, bols should be capable of accommod: to preserve the mi: iximum benefits 
ere standards are accepted, competition, standards of quality should 
customer's Standards of Quality: preferably be defined in terms of per- 
he } formance rather than in terms of det: 
Standards of quality are intended of construction and materials wits ‘he 
but instead ‘compe ti- assure consumer satisfaction with a may tend to retard tec hnology 
and price "competition are en- product. It is hardly necessary to add 


essential to performance. Compe titive 
design may provide equivalent perform-_ 


 stricting freedom of design. 
hile prive-raising competition the y refer only to the minimum 
for compliance w ‘ith the stand- Safety Standards: Re 
ard. The placing of a limitation on per- 
«Ste ardization hs been critic eed Safety standards are a special kind of 
because ler some circumsté ances, it formance, exeapt where it insures safety — quali lards. Gove 
é ’ quality standards. Governmenta units, 
aids some other function, could serve 
may tend to produce similarity ‘states, and municipalities generally 
no legitimate purpose and would act as 


identity ot price. Does such price their own safety standards in the ape 
a brake on competition, A j 
laws or regulations. These are some-— 


havior fic from competition or does it 

conspir: acy? One of the con-_ he de essentis ially times the result of inadequate knowledge 
ement of fitness for use. thus fail to promote real safety. 


of ste andardizat ion may 
similarity of product, both in design rhe engineering of formulat= They often hinder competition and in- 
performance. This usually results whe ing criteria of fitness is often a diffie crease the cost to the 
stand: rds are sags for products for = lengthy one, which may involve ae they are unduly restrictive es burden- 
al operation — or performance. tensive research and result in the some and exclude materials or 1 methods 
W hene ver ¢ ‘com vetin a pee en, + hether tablishment of elaborate testing proce- which are, in fact, safe. Worst of all, t 
ig ar 
The process may lead to an variety of regulation may throw up 2 
stands ard ‘or not, recognized by the crease in knowledge of the capabilities | trade barrier "more 
consuming public as performing identi- at of a produce t, as well as to clarification - tariffs or quotas and fr agment te 
val a on the statement of them, and the publiea market. the 
given day wi go o the seller offering on ¢ ‘ will di 
promulgated by competent organiz: 
be forced to meet this price if they are to © tinue tronic to remedy these defects. To 
the extent that national and interna- 
The education of consumers in the tional standards become law, they ex- 
or even identity of price resulting from understs nding of a product is a potent pand the market by removing 
— consumer acceptance of the fact that the ‘means of increasing competition through © P barriers. By promoting true know vledge 
goods offered are identical in operation widening of the market. A standard of — of what is required for a 
performance results normally from —_—_quality, by assuring that different eliminate usele ss and 
competition and does not evidence a con- makes will be equally satisfactory in im- 8 rictions. ike 


the knowledge so gained among con- 

ay in the n market. Thus, there results product. 
identity of selling prices. But simils arity 


of Standards upon competition. This per- — 
= more producers, particularly the _ 
— 
g — 
— 
— 
— 
et 


, the minimum 
re. ‘reasonable safety 


There may be some room for debate as 


rs to how much safety this is, but, in prac- 
tice, judgment on this score will usually 
be confined within narrow limits, 


bank It is extremely important that safety 


standards, since they may be enacted 


into law or used by inspection authori- 
ties, avoid any discrimination between 
competing materials or methods. They 
must expressly provide for the use of 
any material or method believed to ~ be 
‘Standardization I nvolving P 
The adoption by all of 
nd standard dependent upon a patented 
article or process, or incorporating a 
patented feature, may  dise riminate 
against producers without access to the 
patent and add to the lawful 
monopoly combined economic 
strength of those developing the stand- 
ard. Such a standard is to be avoided 
unless the patent can be made available 
to all comers on reasonable and equal — 
terms or unless the standard may be 
by employing products and 


Standards of interchs en- 


able the production of complementary possible to show that number of are twofold: 
to be coordinated i in that. grades or sizes of a product fulfills every. 


andard appliance to. opera rate on 


"The inconvenience, ‘oven ‘the chaos, 
which would prevail in a 
economy without standards | a inter- 
changeability is almost inconceivable. 5 
No more dramatic example of the 
for interchangeability and the 
~ need = coordination of standards can 
be found than that of the great fire i in 
Baltimore i in 1904. Fire-fighting one. 
ment was sent ‘Philadelphia and 
New York to aid the city but 
a stood by ‘idly WwW while 


the town equipment did not 

fit. There was no recognised standard 

will not 

occur again in those cities which are | 

among the more than 6000 munic ‘ipali- 
ties which have adopted the Ameri 


can 
_ Standard for fire-hose couplings. 
effect of an location of markets. 


_— channe lling supply and demand in par- 


reduction in variety 


would under most circumstances 


markets available to the producer. progress, 

Every extension of interchangeability is, © oi Fundamental revisions of standards — 
therefore, a force promoting competi- may present special problems. Bees ause 

tion. But even here a word of caution of difficulties of redesign and the expense — 
"seems ay ppropriate. Inmanycasesadap- of retooling, larger companies may be 
tation to a standard of interchangeabil- a better position than smaller companies 
ity may prove costly to producers and = change to a new standard. A large 
consumers alike. Because of this fact -* ~ company, able to produce an improved 4 
it is important that each person affee ted product but reluctant to market it w ith- 
have an opportunity to participate in out a standard, - may be eager for 


a vision; a sm: all compa any, , fearful of 


suc sti ation ona fair and | non- 
ia or of otherwise being put at a co 


peti 
tive diss advantage, may resist it. 
In this situation revision should not 
Standards with ‘tions so far 7 


nsidered have the incidental effect of 


consumer and 


be forced on those smaller companies i 
unable to make the required changes in — 


egitimate objec of 
no agree eement prod ice or 


The commercal advantages of 
tie ular types of products and of reducing . and: wdisation flow from cooperative ; 
the market significance of other types. action and such advantages should only — 
‘Standardization for the express purpose a be employed when the standard product 

of reduci ing vi riety is usually referred be produc ed by all. ompet itors 

as simplification. ithout undue hardship or discrimina- 

tion. This is recognized by most st: and- 
bodies. Their rules usually 
sell provide that adoption or revision of 
m standards must be with the concurrence. 

he Ww when the ol the great m: jority « of all pa artic ipating 
tions have no relevance to consumer manufac turers with provision for appeal 
choice. For instance, containers to hold by any manufacturer who believes that 
a certain weight of a product ms y, the proposed adoption or revision will 2 
through custom, be ordered and made place him at competitive disady antage. 

dozens of slightly varying sizes. The 

‘ selection of a single size or series of sizes Procedures adel Standardization: - # 

7 as standard might serve all needs equ: ally” 3 _ In my opinion standardization, prop- 

well and tend to prevent deception ol pursued, promotes competition 

confusion of the consumer. Ags iin, if 4 The possibilities of injury which exist 

injury to a competitor in J 
the same ec onomic group and i injury to 

function served by a greater number, the members of other groups. It is pl: ‘in 
standardization of the lesser number — an that these possibiliti ies are minimized i in 

woulc d not hurt competition. proportion as all interested groups and 

_ But this condition i is not easily wre ali members of each group receive a 
_where variations have an appeal to con- voice in the process. The greatest safe- 

sumer taste. — To stand: urdize certain - guards are obtained where the adoption 
colors, for example, i in a product where — of a standard —— the consensus - 

color is or may be an aesthetic considera- ow interested groups. 
tion or have sales value would tend to W hen uetization is ¢ arried on aby 


restrict competition in a feature of im- 
portance to the consumer. It might be 
arguable that the inclusion of other an ‘equ al to all of the 


shades would be a wasteful practice et group. All Pp articipants should have ie 
be deplored, but it is not the province of nh al voice in the adoption of the sts and- 


stand: urdization to -legisl: ate th: smallest 
Where the varietie mber has sam voting strength 
Approve al of 
a large. 


the standar ards” have ¢ 
significance and no other purpose a require arge ma- 
jority vote. Where reasons are given fc 


standardization is shown, an inference of 

agreement to eliminate ‘nonstandard — a negative vote, opportunity should be- 

items might be inferred. Such an agree- e. ; afforded for reconsideration of the 

standard in the - of such comment. 


These prince iples” diminish the possi- 
bility of injury to a 
possibility of injury to other 
be guarded against by the 
- of and adherence to policies of the 
ture I have just described. Itisalways 
wise to have nee checked by 

counsel, 


ess. 


Star andards ¢ are not timel se may 
reveal defects. Advances in the art may 
render obsolete their technical basis. 
Consumer ante may ithout 
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th 
1 
q 
&§ 
4 
ig 
patent and_ which are available at com- 
rations 
F apply ts and +i 
a 
— 
| 
— 
— 

— = 
a 
— 
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the arac te risties BA 
ing agreeme nt on the form and content Problems and Control o of Air Poll Handbook of Engineeri ing: Mater ials 
of a definition of a product or procedure. Ed., Reinhold 


1g Ast Ed., D Douglas Miner John B. 
— It is not an agreement to do anything. 7 Corp., New York, N. Y., 270 pp., $7. 50. Z| Editors, John Wiley &. Sons, Inc., New. 


Leg: al implications which have Tas book assembles “York, N. Y., 1380 pp., $17.50. 


in connection with standardiz: ition under one cover, the tw enty-five ps = Tus is 


not from that process but from — presented at the First International It represents the combined 


to Congress on Air Pollution held in New efforts of fifty-one individual contribt 


York City in March, 1955, under the tors whose work ha as rnc capably com- 
sponsorship of the Committee on piled and edite d. Foreword, 


Pollution Control of The American 
this volume are presented “authors: on ting selection: 
arious air pollution subjec ‘ts from the als compete in ‘properties, 
world over—from U. 8., Canada, E ing bination of cost, of 
ortugal. Thus, the international inter- tors are usually interrelated and 1 
Activities in this subject of air pollution control be considered together i in the selection 
Organized 4 demonstrated. m: iterials for pa urtic ular applic ations. 


In the opening chapter, Sir 
Prri RG ‘Beaver, chairman of the Government The editors point out that, “In using 


made up (British) Committee on Enquiry into physical data presented in this Hand- 


 sentativ es of 16 technical societies active the Nature, Causes, and Effects of Air book, it should be observed that much of 5 
thea nein, gives a very good historical the information was obtained at 
has bee . 


sketch of the efforts to control air pollu- temperature and at conventional load- 
tion in England spurred on by the Lon- ing rates. Other temperatures, either 
societies in the field of nuclear se ience don smog disaster of 1952. This is fol- i higher or lower, oid other rates of lena 
and technology. — At the organizational _ lowed by a fine discussion of the public application may have very marked 7 
meeting Pittsburgh, the Council relations aspect of air poliution in the ti A ft word 
elected E. B. Gunyou, representing the United States by G. Edward Pendray, h 
American Inst. of Chemical E Ingineers, mans igement consultant _ of caution is concerned with the varia- 
_ presi nt; and 8. B. Gunst, of the Phys- Following these presentations are = of ance 
- of Pittsburgh, secretary papers by U. S. and Canadian authors _Veification of material choice by actua 
- pointing to gaps in the av: ails ible know i. produc tion and field test on a substan- 
rear edge on air pollution and some current tial number of #f samples of the production c 
oe A vit dev elopments in research into several in question. Properties of materials — 
ntral agency to 


specialized phases of the problem. The do not possess the une hangeable reli: 
ast of developments in nucle: ar current developments touch on such ility of tables of logarithms, and the 


science and technology and to assist in items as diesel engine exhausts, in- information ‘in this handbook, in the 
the development of this field in. the —_ciners ator design, measuring the particle words of the editors, 
Pittsburgh area. To accomplish this, : 2 by light scattering and the 'S Sarnia 
~ the Coune il will coordinate the ae Survey, Action Without Compulsion. — 


based on a thorough study of the m: 
: tivities of member societies, investigate _ Per aps the greatest value of this 


publication is its complete coverage of — terials problems being considered.” 

the needs for industrial training courses, the dioxide ASTM members and committee mem-_ 
inventory the area’s industrial and in- tien with bers are well represented among the 
stitutional facilities for nuclear re- tation on the world supply of contributors, there being fourteen of the 
search, and provide a centr: al nuclear in- e there follow various papers on the re- ~ total who are closely associated with the 
formation service agency. In : addition, — moval and recovery of sulfur dioxide | Society. Most of the others come from 
the Council plans to sponsor a series of from various industries, namely, power — organizations that are well a 

inter-society lecture courses on nuclear gener: ition (from the ‘ombustion g gases), on technical committees of ASTM. | 
science and act to assist member socie- _ refining, iron and steel making, inelud- The book includes four major sections 
ties in obtaining qualified ‘speakers ing coke making and id General Information on Ma-_ 

WH manufacturing, terials, Metals, Non-metals, and Con-_ 


final chapter dealing with ex yeri- = 
Societies not yet officially represented ances in air pollution abroad an g 
the Pittsburgh Nuclear Activities interesting insight into the practices and Section I includes some worthwhile 


ave af 
Coune ‘il are invited con act Thomas approaches to dealing with this subject ASTM acknotledges 
Stelson, Civil Engineering Depart- Holland, Italy, Portugal, and France. reterence W Bes 
ment, Carnegie Institute of Tech-— The conference from which the papers ‘the fact that most purchasers of raw 


“does not obviate 
the need engineering judgment 


F a? to arrange for partic: ipation = were derived set out to focus attention materials refer to ASTM Standards. 
‘ , on the international aspect of air pollu- While there is good coverage of Stati 
the Council’s activities. 
Representing ASTM tion. The conference accomplished this ties in the Application of Materials in 
ree i purpose, and, therefore, this publication the first section and references are in- 
ection, Re- reporting the conference also meets this cluded at the end, there is no mention of 
—_ Lab., Jones & Laughlin Steel 7 ey goal. This book then becomes a valu- the important ASTM publications in this 
Corp., who serves on. the Pittsburgh able addition to the air pollution library, fields There is a very clear presentation 
one District Council, and is dev voting part ie particularly for reference by the Lonel of conversion tables—a very important 
_ of his time to nuclear work. He is also ‘sional air engineer: part of any hi and book 
in ASTM Committee E-3 
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ganic variety are used under corrosive 


neer to narrow down the number of pos- 


Also” inc in first section are number of rev isions. E ngineers who 
tables giving physical properties of a desire the latest up-to-date information 
large number of liquids and_ solids. * materials would do well to refer to 
Use of these tables can provide initial — the latest editions of other handbooks 
general selection of materials and and publications in that particuiar field. 
classes of materials, Despite the few shortcomings men- 


The on Metals. ot tioned above, the Handbook of Engineer- 


es indi- 
v ‘idual chapters to ferrous “metals, Materials represents a 
alloys, “gine, “nie el an ‘its alloys, ot ver 8 
metals, and special-purpose metals with the selection ‘application of 
and alloys. A great many engine ering materia 
a ‘are covered, and there is spec ial re a ae 
ence to certain applications for which 
licated Americs an Society Heat ting and Ventilat- 
lcated §=propel ies are particular Engineers, now ASHAE: American 
suitable. The importance of temper Society and Air- Conditioning 
in the application of various metals Engineers. 
is emphasized by the inclusion of 
data over a range of tempera- 
- ture. The final chapter of this section — 
treats corrosion. The emphasis of 
chapter is on the effects of various re- _ 
agents on metals, and there is almost no , 
_ mention of the many methods by which x Nu 
coatings both of the ceramic ‘and ee 
conditions. Plastics now idely Publishing ©o., Pittsburgh 12, 
for piping, duct work, ete., pes cor- i eo 
conditions are not mentioned ae Puts book should prove — 
this chapter, though later in the book, an silat reference for any univer- 
resistance tables for plastics sity laboratory contempl: a 
are included. search reactor of its own. Nationa 
Known authorities have been drawn 
Non metals included in the third sec- together to write chapters on specific 
ue ts, ¢ ceramics, chemicals, and - 
to common uses as is the cons through- 
rs, 
out ative date health measures requisite for guarding 
arge ers O ar m: against injury, cost studies, and legal 
given in the same ) or charts, thus 
“ts of reac tor instz allation and oper ra- 
rendering it relatively easy for the engi- 
Jn. 
= 


le materials for a partictilar applica-— 
tion without consulting a large nu comes 
of reference books. 
The final section on construc 
materials covers both metals and non-— 
* metals which fit into this category, thus 
facilitating the selection of a material 
for an application without bias for one 
type of material over another . For ex- 


ad 
Atomic Publications 
VOLUME dese 
“brief fly 


hi andling equipment and the lik 


Neutron | Cross Sections.—: 
a tion of . ata in tabular and graphic form ge 


reliable source of nuc mclear reac tor a. 


; 


Chemical and Equipment. 
_ —This publication describes the chemi- be, 


cal and engineering aspects of processing 
materiale associated with nuclear reac- 
tors. It includes descriptions of radio- * 
chemical laboratories, remote control , 


prepared by the AEC Neutron Cross 

Section Advisory group. C ross-section 
‘alues for nuclides, elements, and com- 

pounds are given for neutrons ranging in 

energy from 0.0001 electron volts to 100 | 
Mev. 


Volume I—Physics, two sections, Reac- 


\ compila- 


tor Physics and Radiation Shielding. 


‘$4.25; 
sec tions. Light- and Heavy-water-— 
cooled Systems, L iquid- metal-cooled 
Systems, Gas-Cooled Systems, Aqueous 
Fuel Systems, Liquid-Metal Fuel Sys 


$5. 50; 


ren- ene 


Control, and Reactor Designs. © 
Volume Section I, 


é 


ie 


ample, materials for drainage include practical source of information on carbons and Their Mixtures _ 


nuclear energy and its many applica- | 
a. pipe, vitrified clay pipe, cast iron pipe, tions. These publications were 
eement-asbestos- pipe, and corrugated sembled by the United States Atomic 
metal pipe. Also fiber rope and wire Energy Commission for presentation to 
ps rope are considered in the same chapter. —_ the delegates of each nation attending 
hi Some general observations are “<a the International Conference on the | 
“there are liberal references to ASTM Peaceful Uses of Atomic Energy in- 
Standards, the book is well balanc ed Geneva. They are currently avs ailable 
with respect to treatment of one ma- _ in paper covers from the } Superintendent — 
terial as compared to that of another, of Documents, U. 5. oe ae rint- 
and this reviewer has found no impor-_ ing Office, Washington 25, D. ( 
tant omissions considering the large , 
scope covered. However, in a work of 
_ this kind it is inevitable that some of the 
material included may be out of date— : isotope utilization during the first eight — 
and evidence of this is the reference to —_—years of the Commission’s distribution 
ASTM standards of old designa- — program. It is also a supplement to the 
- tions which have since been revised. 
Another example is the inclusion of a 
table of data from the 1949 edition of — 
the ASHVE! Guide w whic h is issued in a 
— edition The 


as- 


conerete for box conduits and conecre 


Isotopes—an 8-Year Summary of 


lar title issued by. the 
- 1949 and 1951. This report is a useful 
reference to die: uses of isotopes and a 
bibliography of published articles 


isotope work. $2. 


t= 
“We 


 Distribution.— A detailed account of 


three-year and six-year reports of cme 


Commission in 


VBULLETIN, 


IN THis study, the mor- 


phological, X-ray and optical prope ~~ 


ties of the ten straight chain hydro- 
carbons from CxH4 to CyoHe are pre- 
_ sented with as much information as | 
_ possible on the polymorphic 


of 
= each member of the series. The rela- 


tionship between the crystallographic 


properties of these waxes and their 


V olume II—Engineering, 


tems, Fused Salt Systems, Handling and 


behavior in lubricating oils is dis- 4 


cussed. Representative binary com-_ 
position diagrams were determined by 
a coordinated micros¢ wi al and X- ray 


diffrac 


SEVEN mate- 

als frequently used to cushion shar 
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of Water Vapor ie Cellulosic 
Materials vee 


ad 


= 
— 

&g 
i 
a 
; 

scribing the nuclear research reactors 
developed in the national atomic energy — 

| 

— 


items s packed in desice rated partic ipated in this esearc h—the Brush 
packages were tested at 100 F and 95 — Laboratories Co. and 
per cent relative humidity to deter- Alloy M: anufacturing Division of the 
mine how much water vapor would be National Lead Co. The contributors to inv power. 
sorbed, both in the presence of silica _this report conclude that discussed tentatively on the basis of 
- gel desiccant and when a desiccant is - developed in this study are de pendable | av ailable information in this report. is 
was not used. = = = = and accurate. Gravimetric and the general function of the resin in the 


~The tests indicated that 20 percent metric analysis is used for the major wash primer, and as: for 
of the total water vapor pick-up of constituents and the principal minor corrosion paaiieale 8 pp.; aad 


binations is attributable to’ the cush- for minor constituents which are par-_ 


more water vapor is sorbed by the normal proc , 20 pp., Research and Development of 
materis ils whe n exposed | in a ce nts. 


The report details Repellents developed for the rein orcement 
procedure and lists trade names ore astics with good handling charac teris- 
manufacturers of the iterials tested tics through the use of cured the 
pp-; 50 cents. setting resin binder systems. When 


Research Laboratory. Wood panels “binder i is applied to the fibers as they are 
of Experimental | Wool known and unknown toxic quali- 


estab lished which raises flexural strength 
_ Synthetic “eng in Air Force 18-0z ties and exposed to attack by termites. Values of polyester laminates mage from — 


Blue Serge Of the compounds tested, pentachloro- em from 65,000 psi to 120,000 psi and 
phenol, copper and zine pentachloro- siand 


WENTY-ONE wool phenate, napthenate, hexac physical-chemical properties of the fibers 


‘Field investigations were carried 
in the jungles of Panama by the Naval 


‘ were tested at Wright — Air zine dithiocarbamate, creosote fortified © and their relation with plastics have 
De velopment Center. laboratories to. intermediate boiling fractions, creo- been studied. The study attempts to- 
_ determine the comparative qualities” sote residue, creosote minus tar acids —gctablish facts which will permit the 
of 100 per cent wool standard serge — and tar bases, and creosote minus the. lucti f » usefeal luct 7 
proauction Of more usetul proauce Ss an 
the same fabric with varying per- tar bases were most effective in re- explain the failure of structures in the 
centages of the “miracle” fibers pelling termite attack, 


“a past when subjected to only moc 
viscose rayon. Tests were made of Impregnation was carried out by a_ loadings. 
breaking stre ngth, shrinkage, abr: i- high-pressure technique or an immer- 
= 


_ sion, wrinkle recovery, flame and sion technique, with the level of impreg- 
_ wie king time, and char rate. nation varying from 0.8 to 5.0 per cent | 
_ The report shows that certain sy n- x and per riods of exposure from 22 to 30 on 
thetic blends increased breaking months. The report details methods of 
- strength and abrasion resistance, with _ impregnating and testing, and tables 
marked improvement as the per cent — show ratings of the 37_ compounds. ; 
of synthetic fiber was increased. PB 111737, 10 pp., 50 cents. 
rs increased the rate of burning 


and wicking and decreased wrinkle An Investigation of the Dynamic. = 

ecovery. These tests apply only to. Mechanical Properties of Poly-— John Te. 

18-08 standard blue serge, and further 
) indard blu ge, and fu _ methyl Methacrylate 


service tests are recommended in the excellently ore 


report. 26 PP-; on e, 75 cents. rs - sixth edition, by Prof. Lloyd F. Rader, 


of Notch- 1.6 X 10? eps and a temperature range and expanded to include the atest 
Tough Wi Weld Metal of —20 to 80 C. A modified Kimball ‘the late Professor Mills was to provide a 
Crack-starter explosion tests were type testing machine was developed for 


this research. The results on polymethyl textbook ering the manufacture, 
ade to demonstrate the feasibility of | . Me I properties, and uses of materials of © 


using overlays of notch- tough welds to _methacry indie: ate tha at engineering construc tion, 
prevent brittle fracture in structural nisms of thi 


e 
be considered for the protection mportanecof dsnanic mechanical prop- ell as natural aggrgates. One other 
points where brittle fractures are of plastic components is discussec 


in is suggested that three-dimensional plots _ adhesives and their use in ora 
practical for application to existing or of modulus or loss factor versus frequency "Many of chante: 
and temperature is the best method of 
new structures, according to N: aval Re- of vised to include the most recent ad- 
Laboratory, whic h made ‘the Gescribing the mec anical be lavior ‘ 


hati at t] condi agg ances in these fields. In the section on 
investigations. PB 111781, 9 pp., 50 itions. Metals, service requirements have been 


111642, 35 pp., price $7. 


high and low temperatures, impact 
a _ of Barium Titanate — : Acetate and Polyvinyl Butyral testing, wear, and corrosion. The classi- — 


As a part of an effort to improve a Wash fbn riba fication of structural clay products has — 
quality and reproducibility of BaTiO; been revised to conform with the present 


ceramics, a procedure for analysis ‘ontained this practice; the subject of concrete now 


BaTiO; for both major and minor con- a (February 1- ioe 31, 1954) are experi- 
stituents is presented. ‘Two anies mental indicating that 
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 ¢lassifications of the various types. 
~The general subject of the book hes 
been retained, with fundamentals being 
ci reviewed in the early part of the book, 
followed by separate chs upters on indi- 
vidual materials of construction which 
give useful information on the manufac- 
ture, properties, methods of testing, and 
applications of these materials. 
relerences to ASTM standards are 


ber connec ee ors are deseri ribed, and a new 3 


section on Acoustical Materials inc ‘ludes” 


q 
Railway 
Engineering Assn. | 


pp. (0985) 


56, 1297 
is al 
on: Static Dynamic Effects 
of a Bridge Supported on Concrete-— 

Filled Pipe Piling, Passenger Ride Com- 7 
fort on Curved Track, of 


Strength Bolts wal Strue Joints 
Connected by Rivets and High- =. 
Bolts, Curve Wear by Diesel Locomo-— 
tives, Dynamic Rail Creepage Forces — 
E xerted on Ties by Rail Anchors and the 
Static Load — to Move Ties in 


The Welding of Austenitic 
Nickel Steel Piping and Tubing 

Weldin 

St., New York, N. 


difficulties in the welding of austenitic 
stainless steel may be avoided. Al- 


:1916R Race St., 3, 


"Please send me inform 


Gentlemen: 


which list the standard AIST, 


Society, 33 W. 39th ‘difficulty. 
ntended to serve as a guide so that 


though the se steels have been satisfac- 


he ASTM C M by 
To the ommittee on Membership _ 


torily for vears, certain 
welding problems have been reported — 


The report is divided into seven sec- 


tions wherein the major welding con-— 


discussion of the suitability of various 
stainless steel grades for welding pipe, 
suitable welding processes, the proper 
- selection of filler metal, the role of the 
welded joint, proper pipe welding tech- 
niques, and inspection methods. | 
An invaluable aid is a group o 
ACI, and 
ASTM types of austenitic stainless steels 
and the correlation between these 
types. Of particular value is a table 
giving the specific welding rod or elec- 


Although this report was w 


specifically for piping and tubing, it is — 
equally applicable to all forms of aus-_ 
tenitic stainless steels. ae 


q 
are now of learning more 
:d both theoretical and applied emulsions 
_ than the passing mention giv en the topic 
in physical chemistry courses. Although 
the theoretical discussion is 
physico-c -hemical, those without formal 
_ training in the subject should be able to 
_ follow the presentation with minimum 
The worker in the field will, perhaps, 
find little new in the portions of this 
- volume dealing with applied problems; 
what has been attempted here is the 
presentation of general principles in 


ae intended primarily to serve as a guide to 


_ sider rations are presented, followed by a | 


f ts ables a 


trode to be used for welding each type of 7 


largely 


the actual formulation of emul-— 
sions is still largely an art; thus the 
principles indicated in this book are 


emulsion technology. 
_ Chapter headings are: : Dispersions 
and Emulsions, $ Surface Ac tivity, Theory | 
of Emulsions, The Chemistry of E mulsi- 
fying Agents, Emulsification E 
ment, The Testing of Emulsion P 
ties, E F or mulation, and Demul- 
sification. 


am 


Electro- Technology 


1st Ed., M. G. Philosophical Library 
New York, N. VOT 


THs s book prese nts in 
centrated form the electro-technic ‘al 
= important in light and heavy electrical _ 
engineering. An_ introduc story section 
oa tric field effects, and a comprehensive | rR: 
list of definitions is given. The r: ation-— 
_ The second part of the book gives a 


basis of the which | are 

with conduction and magnetic and elec-— 
alized mk.s. system of units is used } 

complete guide to the handling of cir- 
cuit problems. Two-terminal and four- — 
terminal cases are dealt with, and bal- 
anced and unbalanced three-phase cir- — 
cuits. A feature is the collection of — 
network theorems, which should be of 
- great help to those who have to work 
_ out electrical quantities in all types of 
circuitsand networks. 
,% The book is comprehensive and clearly 
written, and will be found useful as a 
textbook for students and a book of— 
reference for practicing engineers in all 
of electric al industry. 


ies ont 
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S 1 Cements—The Constitution of 
Specia 
Concrete, 1952 Aluminous Cement—T. W. Parker (U.K.), 


Slag Cements—F. Keil (Germany), E 
Cement and Assn. , 870 pensive Cements—H. Lafuma 


HE 


international 

-congr in which the chemistry of ce- 

nt 


Masonry Cc ement—Charles 
was discussed was organizes 1 by Thermody- 


the International Association for Test- of the Kiln—H. 
collaboration with F. 


ing Materials (the American branch of 
which became AST ») and W as held in Raw Mixes on Their 
Stockholm in 1897. 


Heilmann (Denmark), Some Recent D 
first devoted to the velopments in the Design and Construec- 
chemistry of cement was held in 1918 in 


: tion of Concrete Structures—A. R. Collins 
‘London ‘and the second in 1938 in  (U.K.), Development of Cements for 
 Stoekholm The third cand present Special Uses in the United States— 
symposium was divided into four tech- 


It is not fe asia’ mn give an an: aly sis of 


these papers in this review 
7 paper represents definitive research, 
The Cement— careful consideration of current theo-— 
The Tricale Silie: ite Phase—J. ries, and a lifetime of experience by each 
Jeffery (U.K.), The Diealcium Silic a author. It’should suffice to say that this 
Phase— R. W. Nurse (U. K.), Interstitial 
Phases in Portland ee linker— 
Herbert Insley (U.S.A.), The Ferrite 
Phase— Malquori ( It: aly ) and V. Cirilli 
aly The Alkali Phases in Portl: 
Cement Clinker—Terry F. Newkirk (U. 
$.A.), Tricaletum Aluminate—Fred Ord- al structures of hardened cement. 
way (US. A.), Studies on the Constitu- | 
of Portland Cement Clinker—R. H. 
The Setting and Hardening of Portland 
Cement—The Structures of Cement Hy- 


; of cement chemistry, from the 
ial chemical activity of the first — 
mixture to the continuing growth and— 


dration Compounds—J. D. Bernal (U.K. 
a The Reactions and Thermochemistry of | 


Cement Hydration at Ordinary Tempera- _ 
Harold H. Steinour (U.S.A.), The 
teactions of Cement Hydration at Ele- 
Vv ated smperatures—George L. Kalousek 
(U.S.A.), The Physical Structure of Ce- 
me nt roduc and Its Effect on Durability 
".K.), Chemical Aspects 


HUNDRED and thirty 


Energy Commission technical 
have been to industry 


(France 

Oil Well Cements—W. C. S. reports whereby about 100 new reports 
W uerpel were made available in the interest of 
industry each month. 


Gygi in U. 
Guye (Switzerland), re 
The Influence of the Fineness of Cement — 
Burnability—T. _ 


Myron A. Swayze (U.S.A.), Cement Re- 
search ¢ and the M. Le: a(U, 


as each 


most significant symposium covers all ve 


degradation of the compounds and this work being carried out under the 


Atomic 


Release of these reports was made in 
accordance with a continuing arrange- 
ment between AEC and OTS, begun in 
August with the release of 961 researci: 


the Durability of Cement Products— thre the « of Technical Serv ‘ces. 


130 reports 
were listed in the November issue of — 
S. Government Research Reports. — 
print of the AEC section of this pub- 
available from OTS, U. 8. 
Department of Commerce Washington — 


lication is 


4 
25, D. C., price 10 cents. A free list of 


the 961 reports released in August may 


Reports on Concrete 
Reinforced Concrete Research Council == 
Denver National Bank Bldg., Denver, 


this country have since 1948, = 


joint research on reinforced 
: 


guidance of the Reinforced Concrete 


Rese arch Council. The Council has 


Projects under wi ay to obtain if 
of a more sc ientific pro- 
cedure for the design of reinforced con-_ 
» Repo:ts 3 covering the various in- 
vestigations . re usually published in 
Journal of the American Concrete 
. the Proceedings of the American 
Soe iety of Civil Engineers, or by the 
university -condue cting the investiga- én 


- Your help i is needed i in maint 


“te 


To the ASTM Committee on Membership 


non-ferrous, etc. — 
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= This company or individual is interested i nthe followin ing indicate field of activity, thati is, petroleum, 
steeis, 


ning that constant increase in 
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national defense. 
cent is spent civilian agence ies. 

e Defense Department 
1 In its study of the Defense Depart-— 
ment, the Task Force made the follow- 


ing rganizations to be. kept med 
of the progress of the various investiga-_ 
tions, the Council has adopted a policy 
of securing — ts of the various re-_ 
ports and under its own cover distribut- 
ing them to the sponsoring members. a 
= xtra copies © of the following are 


vailable: 


Bulletin N 1—A “Study of Combined 
‘Bending and Axial Load in Reinfore ed 
Concrete Members by Eivind Hognestad 
Bulletin Vo. 2—Inelastic Beh: wior in 
Tests of Eccentrically Loaded Short Rein- 
foreed Concrete Columns by ivind 

No. ha at De We Know 


That the military’s polie y of 


does not permit them to have 
career in their technical field. 
offic ers should serve for longer periods 
but receive 1 the ‘same ] preferment and 
as if rotated. 
2. That a Senior Civ il Service is 
essary to retain professionally trained 
_ civilian personnel . Existing pay scales 
~and number of high-level positions are 
not adequate to maintain the high 


degree of technical competence required 
in these programs. 


3. That a committee reporting - 
Assists int Secretary for Research 
and Development and composed = 
outstanding scientists in the basic — 
and applied sciences be established 
to keep the ‘Department posted on 
radically new scientific dev elopments 
emphasis on new weapons. 
That basic research be raised 
subst antially over its $20,000,000. ex- 
‘pe nditure level and th: at research 


assignments should not be applied to 
personnel in the research and develop- 
ment programs. Professional develop-— 
ment of these men suffers from a policy | 


the U Itimate al S of Rein- 
forced Concrete Slabs a Eivind Hogne 

No. 5—Shearing Strength of 


é ave 
mission, efficiency economy 
Gov ernment underlie its “extensive 
studies and recommendations. In 
ree ent Taxpayer’s Dollar issued by the — 
Finance Department of the Chamber 


nts adv antageously shifted to the civilian 


Civilian Agencies 
ivilian age ncies of the Govern-— 


search activities are ‘centered 
in the Departments of Agri-- 
culture, Interior, Commerce, and — 
Health, Education and Welfare where 
they cover a wide range such as farm — 
and land management, livestock 
i ile llife, nutrition, mining, meteorology 


Commerce, there is discussion of interest 
all engineers and scientists, entitled 
*receding this discussion is a series 

of case histories of the Government in 
business—steamship lines, scrap prep- 
aration, bakeries, clothing manufac- 
ture—and in general the Commission — 
recommends priv: ate industry 
should be called upon to undertake 


engineerin and medicine. 
4 nisslo reco ny nenas an imcrea 
savings to the Government. However 


discussing research and deve slopme nt 

~ the reverse is true, and here the Com- 

mission recommends expenditure i in- 
creases. The Commission is calling for 
an expanded and boldly imaginative 
. research program for the Government, 
particularly in scientific fields; 
total of 229 individual agencies’ 
_ of the Federal Government with budget — 
appropriations for 1956 amounting to 
billion conduct research. 
total research and development pro- 
extends from abstract science to N 
the practical testing of products 
veloped through re About 85 
per cent of the budgeted expenditure 


vs of nature 


‘OMPOST’ PION OF 


NBS SPEC TROGRAP H 


Silicon, 
per cent 


Man- 
ganese, 


r cent P 


rem: ining 15 Spectrographic Standard 


‘ingrecommendations: = 


officers after rel: atively short hemical methods of analysis. 


and rods } in. 


sis. 


-S are both fast and accurate, 


hs: 
lopment design operations could 


au 


of 
oes 
N National 


St: and: has announced the avail: vbility 


of six new standard samples of stainless 
steel. The samples, care ‘fully analyzed 
and certified for ¢ omposition, are designe 
ealibrating and hecking spec tro- 
fi 
new stainless steel 
-ertified for concentrations of six m: 
and minor elements: mangane se, silic on, 
copper, nickel, chromium, and molybde- J 
forms: rods gy in. in diameter and 4 in. ha 
in diameter and 2 i 
long. Both forms serve as electrodes for 
spark excitation in spectrochemical analy- 


ods of an: 
‘such meth-- 
have been increasingly applied to the 
analysis of comple x steel alloys. Antici- 
pating the growing need of industry for | 
suitable standards, the Bureau began pre- 
aring the st: ainless steel s: amples seve 
years ago. Six he: ats of metal were con- 
tributed by the Uddeholm Co. of Sweden, 
which prepared the steels to desired com-— 
position and fabricated the metal into 
rods. A grant from the American Iron | 
and Steel Inst. assisted the Bureau in = - 
homogeneity testing and analysis. Chem 
ical analyses were mi ude by four eroaner 
ing laboratories: Allegheny-Ludlum Steel 
Corp., Armco Steel . Corp., Wilbur B. 


Driver Co., and NBS 


7 he rods have a uniform grain structure 
resulting from hot-rolling and annealing — 
the ‘ast metal. The surfaces of the rods 
finished by centerless grinding. 
The homogeneity of the rods, both in cross 
and longitudinal sections, was studied by 
spectroc ‘themical analysis at the Bureau 
was found satisfac tory with respect to the 
cone entrations of the certified elements 


Since spectrochemical meth 


The standards can be applied directly to. 
‘the analysis of stainless steel rods prepared 
in a similar manner and with similar 
dimensions. However, when the stand- 
ards are applied to the analysis of steel — 

ed to correct for 


al 


samples prepared by 
adjustments may be require 
ariations introduc ed 


es. 


sic: 


| 
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‘This re port giv rie 
velop a performance e test for the potenti il sulfate resistance of 
cements. a The method of test consists of measuring the expansion of 
mortar prisms containing excess calcium sulfate, equivalent t to a total SO; 
— content of 7.0 per cent by weight of the cement. The expansion of the 
mortar prisms is an index of the potential sulfate resistance of the cement. 
The results presented in this report indicate that: (1) significant expansion: as 
occurs within 28 days, (2) reproducible results can be obtained in different 
laboratories, (3) the expansions discriminate between different cements, (4 Bee 
there is a general relationship between the 28-day expansion of the mort: ae 
- prisms and the 3CaO-Al,0;(C;A) content of the cement, and (5) there is a 
relatively good relationship between the 28-day ‘xpansion of the 
- and the mance of concretes expo ulfate soils. 


A HE DISINTEGRATION of 

_portl: and-o ‘ement concrete as a result of 
contact with alkaline sulfates is a prob- — 
lem of long standing in many localities. 
The areas of so-called ‘‘alkali-soils”’ are 
suffic ‘iently widespread to justify con-_ 
ation resistance in _the itions do not make allowance 


waters. 


“new or improved cement manufacturing a prisms was calculated anc 
procedures or the use of additions such as 
reactive siliceous | 

admixtures, or other additions th: at 1 may 


air-entraining agents, 

of the reac tions is conse- 

quently well understood. The Advisory sulfate-resistant cements. 
Committee for the Long-Time Study of 


C Cement Pe ance > in ‘Conerete con- 


Committee on Sulfate Resist: ance has — 


wi aters under field 


the VAST M Stand: aad 


Specifics for Portland Cement (C fate susceptibility test. 


ars immersed in las 
solutions an evaluation of the sul-— 
The results of © 


of test 


lest for t he Poten tent ial Sulfate 


ential 


ement 


4 


ing, 
ASTM C- 1 on 


thi at either would = 
acceptable as a proposed AST Method 


of Test for Sulfate Resistance. 
The Working Committee on Sulfate — 


Resist ince initiated a new 
dure for the potential sul- 
fate resistance of portland cements. 
The method of test ¢ of mez 


4 
expansion of 1:2.75 graded Ottaw 


and cements that will pr con- 


erete h: av ing a high resistance to sulfate 
Good quality concretes made 
~ with portland cements of types II, ILA, 
and V have given excellent performance | 
i. r adverse conditions of alkaline sul- 


_ fate exposure. However, such chemical 


sand mortar prisms containing excess: 
= ium sulfate equivalent to a total S¢ ds 

content of 7 7.0 per cent by weight of the 
The mortar prisms were cured 
“ia the molds one day and then stored in a 
water at 23 + 1.7C (73.4 + 3F). The 
ents age expansion of the mort: 
4 re corded as 
per cent cha in calc 


for 


day. 

representing one or more of each of the — 
ons A 

pace, five ASTM types were used in the test | 


A performance test for sulfate 
e would be desir: able. The W orking program. — Tw of the cements were 


with an air-entraining agent added 
at the mixer to provide air-entr: iined 
mortars. The 13 laboratories partici- 
en Dating in this cooperative series of tests 
are given in T Table I. ve 
The res ained by. the co cooper: 
s tests were sufficientl 
encouraging to justify extending these 


150)* and Standard Specifications for Air-— these studies have been published in two studies. The Research Laboratories of 


-Entraining Portland Cement (C 175).3 
In these specifications the sulfate-resist-_ 
ant cements are defined in a 
- chemical limitations. . Types II and ITA 

cements are recommended for use in 
general concrete construction exposed 
moderate sulfate action, and type 
cement for use when high sulfate resist ay 
ance is required. . The chemical limita- a- 

tions in the current specifications ap- 
pear to be ve adequa ate for the selec ‘tion of 


reports (3,4). Each method 


I.—LABORATORI ES 


Louisv ille C ement Cc 


of ASTM Committee C-1 on Cement, in 
which a method of test for determining the 
potential sulfate resistance of portland co 
-‘ment was studied. The W orking Committes 
on Sulfate Resistance consists of 
N. J. Wedhte 8. 
Weaver, D. G. 

iE. G. Swenson. 


ermanente Cement Corp... 
Universal Atlas Cement Co 
Ww aterways Experiment Station, 


‘orps of Engrs., U. 8S. Army 


‘he to ‘the list of references ore in pare to cons 
1955 Book of ASTM Standards, Part 


ebruary 


1 


used in these previous studies did have | 
considerable merit. However, the de- y 
gree of reproducibility of results 


PARTIC IPATING 


Petinsylv ( Cement C Corp... 


Pp ortland Cement Assn.......... 
U.S. Bureau of Reclamation... . 


& 


are the order i in whic th they 


then made 
additional 


the Portland Cement Assn. 


= mortar bar test using 
All be se 25 cements 


IN SULFATE RESIST ANCE TEST wees 


| Representati 


M. A. Swayze and J. L. 
Wechter 
Swenson 
. Hawk and R. F. 
Ww illiam Lerch 
| Price 
. Hansen 


Herbert Cook and T homas. B. 


in the tabulation — 


= Fertormance Resistance 
in 
tained by different laboratories was not a 
— 
: 
4 
— — 
— 
— 
— 
problem has been studied by many 
| 
tance to include, in that study, a 
include, in th 4 
kaline soil | esults of previous studies have _be 
— 
1 
| 
g 
— talifornia Division of Highway 
This report presents the results of aco- 


were used in concretes in the ach rated show low expansions would be sulfate- 
- qulfate resistance project of the Long- specimens from each of two batches resistant cements and it is for this type — 
Time Study of Cement Performance in — ms ade on different ds ays. F ‘igure 2 _ of cement that it is desirable to develop 
Concrete (2). Thus there are data shows the variations in the 28-d: iV ex- oF an accurate and reproducible test. The 
available to evaluate the merits of the pansions of individual specimens within ae cements that develop high expansion 
laboratory test in relation to the field each laboratory for four of the cements. _ would not be considered as sulfate- 
forme one retes. The four cements were selected to cover resistant, and for these cements all of the 
range of expansion developed by the laboratories reported large | 
Cements 13 3 cements used in the cooperative tests. _An examin: ation of the ata shown in 

‘Thirty eight cements representing the will ll be noted aero ig. | that the =: tes that a a major part of | 
ASTM types of portland cement Its obti ained by the ts reported | by dif- 
were used in the test program. T he ent “smaller for the expa 

digit of the cement number indi-| nts that expansions than sions for the 7-day tests. 
cates the type. Twenty-two o ine for those that show high expansions. _ similar examination of the data for the | 
le nts are shown in hear ise me shown ig. 2 expansions of individual specimens 
within eac h i aboratory (data not in- | 
sions of individu: al ‘specin imens in eac ach oe? in this report) likewise shows that : 

as in that pat. laboratory are smaller for cements that major part of the variation appeared rt, 
ae Two of the cements were used with an _ show a low average expansion than they | ‘in the expansions reported for 7-day a 
air-entraining agent added at the mixer for cement No. 31 that shows a high tests. These observations suggest the 


in the amount required to produce air ay expansion. This is an encouraging fea- possibility that additional precautions 
ture of the test. The cements that in the initial one-day reading 


contents of 10 to 12 per cent and 18 to 


per cent in the 1:4 standard Ottawa 
mortar, as prescribed in Sections 
 4-and 5 of the Method of ‘Test for Air Te. TABLE H.—OXIDE AND CALCULATED COMPOUND COMPOSITION OF CEMENTS, — 
ontent of Hydr: aulic Cement Mortar by t hirds of the luble jue f SiO» a 
g two thirds of the insoluble residue from SiOz as determined. 
185). Al: Os—corrected by subtracting one third of the insoluble residue, the R2Os and Til Je from 
1e chemica analyses and calcu ated 
)—corrected by subtracting free CaO from CaO as determined. 


Major Oxides, per cent Compound 

ement Ic C8 OS C C3A CAF 


SiO. Al.O; | M ZO SO. CaG 
land Cement (C 114)* and corrections = e: = | Me 3 st 
made for minor oxides a vn I Ceme 


“three 


Table II. With these 2.37 |63.32| 3.58 1.59| 0.22) 0.56, 0.434.518 410.9 7.2 
of type IT cement whereas the first digit No. 2.32 63.56 3.07 1.54) 0.32, 0.41 0.1249.124.8 11.1) 71 
the number classifies it as a type No. 2.12 64.22, 1.07 1.62) 0.02) 0.20 1.6153.623.2 89 6.4 
No. 14..... .|22. 3.03 62.86, 2.37 1.73, 0.03 1.40 0.1947.128.1 7.1 9.2 
cement. "15 20.30 5.30 | 2.46 66.56 0.71 1.92| 0.07 0.25 0.4472.0 3.9 9.9 7.5 
21.38) 4.66 | 3.52 |63.85) 1.92 71, 0.25 0.46 0.7356.218.9) 6 
21.38; 4.66 | 3.52 (63.85) 1.92) 1.71 25 4 73 56.2 q 
Mortar Bar Test 121.36 4.74 3.41 63.55 2.01 1.84 0.25 0.46 0.7554.4202 6 
the TI sthe of test t .. 21.46 5.40 3.06 (64.77 1.10 1.72 0.07 0.48 0.4255.0 20 09 9.3 
___ The method of test consists « .. 21.35) 6.02 | 2.25 63.71 2.13 1.83 0.15 0.14 0.3348.224.9 12.2) 6.8 us 
ing the. expansion of mortar prisms . 21.54) 6.05 |'2.18 (63.85) 2.14) 1.68 0.14 0.14, 0.38 47.6 25.9) 12 
taining excess calcium sulfate, equ iva-_ 
lent to a total SO; content of 7.0 per = ‘ 
of then 23.71, 3.97 | 3.21 63.98) 1.18) 1.24) 0.23) 0.44) 0.65.45 35.7) 1 
weig it Oo cemen 1e expan- 4 00 4.10 3.22 63.89 1.28 1.27 0.24 0.45 0.6041.937.2 4 
sion of the mortar prisms is an index of 22.45 4.49 | 3.85 3 72| 3.10] 1.41] 0 0.39 0 05/45 
21.43) 4.27 | 5.44 163.89 0.85) 1.50 0.61 0.14) 0.43'56.418.9 2 
the potential sulfate resistance of the 0.84 4.77 | 4.85 60.51 3.07, 1.75 0.03, 1.33 0.88143. 926.6 4.4 
cement. The method of test is de- 2.60 4.53 4.86 61.90 2.24 1.86 0.21, 0.60 0.21/37.536.5 3.8 oF 
sf 70| 4.38 | 4.35 63.70 1.46 1.69 0.11, 0.56, 0.35/53.921.6 4.3) 13.20 
seribed in detail in Appendix I, a pro-— 23.05| 3.75 | 3.53 |62.42 1.70 1.67, 0.10 0.48 0.6243.933.0 4.0 107 
a posed Method of Test for Sulfate Re- = No.2-M_... 22 51 4.61 | 5.49 62.72 0.88 1.48 0.12 0.62 0.5645.2305 1.3 167. a. 
3.40 | 3.00 63.24 1.77 1.74 0.16 0.41 0.79'43.435.9 9.1 


sistance of Portland Cement. No. 2-S...- 23.93) 


+ 

2.11 |63.28 20 2.23) 0.26, 0.26 1.45 % 


2 3 
2 52 63.81 1.38 2.31 0.24 0.46 1.83632 
.|20.46| 5.04 | 2.42 |6 1.47 2.19 0.23 0.50 1.8460 6.13 
20.40 3.89 | 3 63.32 2 1.72 0.29 0.29 2.27 67.3) 7.7| 5.2| § 
No. 3-L4.. . .|21.39) 1.88 | 5.08 (65. 65.31| 1.76) 2.32| 0.08) 0.14' 0.3573.7| 5.7) . 


No. 31....../20.36| 4.96 | 


‘The results obtained by the: 13 par par- No.33.. 
ticipating laboratori ies are shown in 
TableIII. This table shows the average 


‘mortar prism expansion for all labora- 
tories and the maximum and minimum : 


expansions reported by the individual — 
“4 ies and the average value for 


values reported by individual labora- 4.48 | 4.98 |59.16| 2.72| 1 = 8.08 1.22 0.44 23 548 1) 3.4| 15 
9 2.76 2.71 62.85 1.84 1.52 0.14 0.29 0.2129 55: 2.7| 
tories for ages of 7, 14, 21, and 28 days, 4.51 | 4.22 |61.54| 1.48] 1.97) 1.06 0.10! 0.1229.545.2) 4.8) 1: g 
3 months, and 1 yr. Figure 1 shows the 3.64 | 3.06 63.29) 1.87) 0.35 0.01) 0.3532.448.2, 3.9) 9 


— 


9 No 51. 43) 2.94 28 76| 1.64 1 0.54'45.435.8| 2.2) 10 

laboratories for the 2 28-day tests. 5C..... 22.86 3.31 4.08 [62.79 2.39] 2 0.4147.729.6 1.9) 12 
The variations between results obtained  No.5-I..._ 23.10} 3.28 | 4.71 |63.29) 1.18) 1 0.38 48.5 29.7 7| 14 

diffe No. 5-L.... .|24.10) 2.92 | 3.86 62.84) 1.37) 1 1.0642.537.0 1.2) 11. 
by the different laboratories are of about NO 2.98 | 3.65 61.79 1.13) 1 0.8731.248.2 17 11 

the same order for all ages of test as No 5-P.....|24.61| 2.14 | 2.54 164.83] 0.89) 1 0.69/53.7/30.1| 1.4| 7 

those shown in Fig. 1 for the ay 5-S.... .|25.27| 2.78 | 3.27 |62.72| 1.48) 1 0.9335.745.5) 1.8 1 


Cement 3-L contains 3.6 per cent C2F. 
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& € ‘Fig. 1.—Expansion of Mortar Prisms at 28 Days. 
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1-YR EXPANSION, PER CENT 
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y further improve o the test. In the 
‘rent series of tests, the "specimens 
sre cured in the molds stored in the 
closet for 24 + hr after molding. 
_. They were then aval from the molds, | 
~ properly identified, measured, and placed 
in water storage. It is probable that 
moist rooms are not all maintained at— 
the same relative humidity. Further- 
more, in the process of removing the 
ss ‘imens from the molds there would be 
- some evaporation of moisture from the 
imens. This combination of cir-_ 
cumstances would cause some variation 
in the degree of saturation and the 
one iture of the specimens and there- 
by affect the length of the specimens at 
the time of the initial length measure 
the proposed me of test, 


(734 + 3 F) and allowed to remain in 


a the water at least 30 min prior to ms king 


shall be made at the age of 24 + } hr| 
from the time the cement and w: alee ‘are 
~ The data shown in Table ITT and Figs. 
and 2 indicate the charac 
eristic the method of test: 
significant e: cur within, 
days, (2) reproducible results can be ob- 
tained in different labor: atories, and (3) 
the expansions obtained discriminate 


between different cements. ee 


‘There produc ibility - of results obtained 
by different laboratories, or for indi- 
vidual specimens within a laboratory, is 
far better for this method of test don 
were the results obtained in previous © 
cooperative tests (3,4), using lean mortar 
bars in sulfate or. 


pansions 


pansion. - 


stated two of the ce- 
_ ments were used with an air-entraining 
~ agent added at the mixer to produce air-— 
entrained mortars ith each cement, 
the air-entraining agent was ade ded 
= quantity ‘required. to produce a air 


contents of 10 to 12 per cent and 18 to 


20 per cent i in the I: ard Ottawa 


Table 
expansion for all labora- 


tories, Table I. 
The res 


1e results air-entrainment 
has no significant effect on the expansion 
of the mortar specimens used in this 


_ of the concrete that may be obtained by 


of the cement. _ 


stored in water at 23.0 + 1. li 


IV using Ge: average 


m 


the potential sulfate res tanceof th 
iad cements. It is well recognized ai 
that the water-cement ratio and other — 
characteristics of concretes have a signifi-- 


cant effect on their sulfate resistance. i 


_ Likewise the improved sulfate resistance 


laboratory. teste of 38. 
wai in these studies. The table ng 
the expansions obtained at ages of 7, 14, ” 
21, and 28 days, 3 months, and I yr. Be. 
The cements are arranged in groups ac- Be... 
cording to ASTM types. Air-entrain- 
ing cements are identified in this Te 
by the letter T as for example 11T. 
The expansion values shown for cement. 
numbers identified by an asterisk repre- — 
sent the average expansions obtained by 
the thirteen participating laboratories. — 
The expansion values for the remaining 
Table Vv shows the ii obt ained | by cements are values obtained by 


——-EFFECT OF ENTRAINED AIR ON THE EXPANSION OF MOR TAt 


air-entrainment can be considered as a _ 
beneficial property of the concrete over 
that obtained by the potential resistance 


Laboratory Tests of 38 Cements nts 


he 


: 2.75 Mortar Prisms at Age 
Indie ated, per cent. 


Content 
of 1:4 Mortar, 
percent 


days! 28 days 3 month | 


027 
026 
028 
014 


0.038 
0.038 
0.039 
0.019 

.014 O19 
015 


V.—EXPANSION OF MORTAR PRISMS AT Vv AR 


Cement 
days | 14 days | 84 days yr 


Nos 


0.035 
0.035 


0.035 


No. 


0 


— 


E V 


“4 


| 21 days | 28 days > 


O67 
O81 
OSS 
108 
066 4 
044 
047 


102 
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135 
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060 
054 

062 
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O72 
. 224 


235 = 
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733° 
375, 
a 
16 

216 
0.192 
B25 
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0 093 


090 
054 
057 
O62 
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; 0 
No. 


Tyre Il Cement 


036 
020 
030° 
.032 
030° 


038 
048 
027 
023 
040 
050 
043 
O38 
034 


0 

0 
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0 

0. 


046 O83 
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107 | 0.2235 
059 0 093 

043 0.081 

075 | 0.121 

0.173 
OS1 139 
062 0.084 
060 0.101 


0 
0 
0. 
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060 076 | ie 
0.033 0 038 
0. | 0.013 


0.025 | O 033 038 
035 


0.039 
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0.008 
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0 093 
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043 
0.014 
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0.258 
O66 
0.019 
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No. 0.029 


0.114 
0.089 
0.124 


0.042 
0.040. 0.057 


0.068 0.100 


0.049 071 


ah 


0.063 
lo, 42... 0.022 0.030 
43°. 0.038 0.061 
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.027 


025 | O 
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® Values are the average of tests by abore atories. 


a 
| 
| 
7 days | 14 days | 21 lyr 
MA-E1.....) 108 | 0.046 | 0.053 0.084 0146 
1A-E2 181 0.048 | 0.054 | O87 | 0.148 
100 0 0.023 0 025 0051 | 
16 0.022 | 0.025 
184 | @ 0 023 | 0.025 
r 
0.222 | 
. No.IIT.... | U 0 338 
No.12....| 0 058 0 | 0 114 | 9 0.329 
— 
ols { 
— 
The effect of entrained air on the expan- 
No. &M 0 


vn in Fj ig. 4 In this 


o thei ir C ‘conte 
0 to 2,2 to4, 4 to 6, 6to8,8 to 
10, and 10 to 13 per cent. The average — 
expansions for the ceme nts of each group 
are shown for ages up to 84 days. These 
results show that progressiv ely larger 
expansions occur as the C 3A ra 
the cements increases. 
"Relationships Between of Mortar 
Specimens and Field Performance o 
7 the meted itory tests were used also 
concretes exposed to sulfate soils 
Sacrs ‘alif., as part of the Long- 
Time Study of Cement Performance in 


Conerete. Cements No. 3L, 5C, and 


33 


used in the laboratory tests were tot 
included the tests: of cone retes. 


we we se 
Expansion of Mortar Prisms at Various Ages; Cements Arranged in Oia of 4 T enty seven n of the cements \ ere used 


laboratory, the Portland C — Assn. 
Figure 3 shows the expansions ob- 
: tained with the mortar bar test at 
“ages | of 7 7, 14, 28, and 84 days for the 
2 nonair-entraining cements. In this | 
figure the cements are arranged in the = 
order of ascending ex ‘pansion at 28days. 
The relative expansions at other ages 
are in good agreement results 
28 day: 


and G3A of Cement 


at It is generally recognized that the C3/ N 
content of the cement cel a significant 


also th: at are some fac- 
- tors other than C;A that influence the 
sulfate resistance. For example, it 
concluded from ig ‘Study 
of Cc ement Performance i bea Co oncre 


b 


f Mortar Prisms, 


etween the resistance “of the concrete to be i 
sulfate attack and C;A content of the 
~ cement was exhibited in these tests, ae 


Expansion o 


relationship was such that the percentage 
of C;A provides a fairly good criterion of 
sulfate resistance. The fact that there 
are several striking exceptions to the rela- 
tion between sulfate resistance and the a 
cs content indicates that there is some 
unrec ognized factor in the cement com- 
position or in the manufacture of the 

cements. h the sulfi ate resist- 


has a significant on the 


cements, there is a good general relation- a 
ship between the C3;A content of the 
cements and the expansions of the mor-— 


in -concretes exposed to sulfate soils: in 


ect, This inched repeat of 


| 


O- Seer cent 


Cs 


ent of Cement on the of Mortar Prisms 


abe 


— 
Fj 
| 
| — 
— 
— 


bir 


ich 


had been ABLE ATE RESISTANCE RATINGS OF CONCRETES MADE FROM 
ratings range from 1 for for 
have dev eloped a range of deterioration 
tween the expansions obtained in 
laboratory test and the performance 
cements in concretes. The 
specimens exposed to sulfate soils in 
1949 have shown very little deteriora- 
tion to date so their sulfate resistance’ 
cannot be related to the laboratory test 
at this time. 
wa Three cone ‘rete mixes were used for 
each of the 27 cements expo osed to sulfate 
‘soils These “mixes de- 


Cement Content, sacks per cu yd sacks per cu 


4 sacks sacks Average | sac sacks | sacks |Ave 


ne 


‘> 


wh 


bo 


© 


7 tents and consistencies within the prac- 
tical limits of control: mix 1—4 sac ks _ 
cement eu yd having 14-in. 

slump; mix 2—5.! 5 sacks of cement per ag 

cu yd having 13-in. slump; and mix 3 mF 

7 sacks of cement per cu yd having 13-_ 
in slump. An ec qual number of speci- 

~ mens from each mix were placed in each — 
two different basins cont: Lining natural Ar-ENTRAINING PoRTLAND CEMENTS | 

_and prepared sulfate soils, For basin I, 3 

natural soil from Willows, Calif., which No. 12T.... 4.9. 4 3 


we 


IH 


ga 


4 


= 


high in NaoSO, and was No. 
No. 
For hese I, soil il of higher 
speci imens vere rat ad on the b asis 
of visible ev idence of disintegration. grand average numerical value for the 
this proe ‘edure, numerical ratings sulfate resistance of the cement in that 


signed ranging from 1 “for basin. Table VI shows the sulfate basins “Fi igure 6 sol 


completely broken down. speci- 27 different cements analyzed this to show the relationship be- 
mens were inspected and rated three m: unner, the sulfate resistance of the con- 
times a year for the first two years and Fi ane 5 shows the rel: itionship ie 4 retes and the expansion of the mortar 
once a year thereafter. A numerical tween the expansion of mort ur prisms In this figure the cements are 
‘laa for the sulfate resistance of con-— ‘% and the sulfate resistance of concretes foo in the order of ascending com a 


bined rating of the concretes in basins I 


affected specimens to 6 for those x ance of coneretes prepared for the of the same data plotted in a differe nt 


an crete made with any one cement was made with the 27 different « cements. 
— obt iined by using the average cumula- The cements are arranged in the order a and IT as shown in the lower diagram, 
tive value of the ratings of specimens — - ending expansion of the mortar bars —_ and the 28-day expansions of the mortar 
made with the cement. The ratings at 28 = as shown in the lower dia- prisms are shown in the upper diagram. 
_ reported at each inspection, for one con- _ gram. The 21 portland cements — are Figures 5 and 6 show a relatively good — 
_ erete mix in one basin, were added, and shown: at the left in this figureand thesix relationship between the 28-day expan- 
= sum thus obtained divided by the — ? -air-entraining cements are shown at the sions of the mortar prisms and the eul- 
number of ratings provided a rating for right. The two dit agrams resist ance of ‘the concretes; that i is, 
the cement in that particular mix for - the sulfate 


that basin.” he a average of the specime 


soils, basins I and II, ely. The ‘dee reases. 


1 _A METHOD OF TEST FOR: SULFATE RESISTANCE OF PORTLAND CEMENTS 


Scope Glass 2! 250-ml capacities, on non: by immersion for 15 min 


=? * This method of test is intended to with gr iduations at 2-ml intervals, for in paraffin at approximately 200 C (392 I ) 


measuring the mixing water, made to de- —_ and having a cross-section of 3 by 1 in, 
of port ind ce ‘measuring ex- liver the indicated volume at 20 C F). and a convenient le ngth (5 or 6 in, The 
pansion of mortar bars containing The permissible variation shall be + 2 ml. flamping face shall be flat and at. 
a saletum sulfate, equivalent to a total SO; The main graduation lines shall be eucles angles to the length of the tamper. re. abe. 
content of 7 0 ‘per cent by we weight of the i and shall be numbered. The least gradu- cay - (d) Trowel, with steel blade 4 to 6 in. 
cement. ations shall extend at least one seve length, with straight edges. 
ar of the way around the cylinder and inter- (e) Mizer, Bowl, and Paddle, ¢ onform-— 
_ Apparatus — : a mediate graduations shall extend at least ing to the requirements of Section 2 of the 
. (a) Sea ales and cights, ‘conforming one fifth of the way around. Tentative Method for Mechanical Mixing» 
to the requirements of Section 2(a) and ad ma ay be omitted for the lowest 10 ml. ee ar of Hydraulic Cement Mortars of I —_ 
(b) of the Standard Method of Test for (e) Tamper, made of a nonabsorptive, Consistency (C 305).* 
Strength of Hydraulic Mor- nonabrasive material such as medium- (f) Molds, conforming to the require- 
hard rubber or seasoned oak wood rendered ments of Section 2(c) of the Stand: wd 
1956 


— 

> 

| 

 &§ 
ai | oa | 3s 

— diagram shows the combined rating 

— 

— 

4 
sistance of thecon- 
= 

— 

— 


“Me thod of Test for Autoclave E xpansion 

(g) Length Comparator, for measuring 
the length of the mortar bars, ‘shall con- 
+ form to the requirements of Section 2(f) 
of the Standard Method of Test for Auto- 


151).* 


‘The te mpe rature of the air in the 


_ vicinity of the mixing slab, the dry mate- 

ris ils, molds, base plates, and mixing bowl, 

all be maintained between 20 and 27.5 C 
— (68s and 81.5 F). The temperature of i 
mixing water, moist closet or moist room, 


and water in the storage tank shall not 
vary from 23 C (73.4 F) by more than 
+1.7C(3F). The moist closet or moist — 
~ room shall-be so constructed as to provide 
_ storage facilities for test specimens at a 
relative humidity of not less tha an 90 per 


4. rhe sand used for making test spec 
mens shall be natural silica sand sn <7 
Ottawa, IIl., graded as follows: 


"Molding 


The molding r to be added to” 
provide the excess calcium sulfate shall 
conform to the requirements of the Stand- — 
ard Specifications for Gypsum Molding 
Vumber of Specimens 
6. Six test specimens, three from 
two batches, all be made for ez 


‘Preparing Specimen 


7. Thinly cover the molds with 
oil; set the stainless steel or noncorroding 


metal reference points taking care to 
_ Bec. them clean and free of oil. Heat a 

~ mixture of 3 parts of paraffin to 5 parts of 
= by weight to 110 to 120 C (230 to | 
248 F) and apply to the outside contact 7 

@ the molds making them water- 


(a) The itage of cement and 
provide a mixture containing 7.0 per cent | 

BOs by weight shall be calculated as fol- 


~ Cement, per cent = 


aster, and 


— 


‘lave Expansion and Ce ‘ment 


of Mortar Prieme a 


438 


16 


| 


Numbers — 


Fi 


Portland Cements | 


 ir-Entraining 


Portland 


ig. 5. _—Expansion of Mortar Prisms worene ‘Sulfate Resistance of Concretes in Order 
al 


be mixed at one 


(b) The « 


“mater iais to time 


shall be 400 g of cement and gypsum 


_ molding plaster combined and 1100 g of | 
graded standard sand. he quantity 
mixing water shall be as follows: 


For types I, II, IV, ond tn 
For types IA, ITA cements 

For type III cement...... 

F or ae IIIA cement 


in mix to av void pre emature stiffening 
of the mortar; place 150 ml of water ina _ 


with a glass rod protected with a rubber 
The slurry becomes creamy 


eal 216 ml of molding plaster quired amount 


the water. Particular attention to 


ring is required at this time to prevent 

setting and the formation of lumps i in the F 

slurry. With additional stirring the slurry 
becomes more fluid. Keep the ay 


as to 


remaining mixing water used to wash the 

from the beaker into the bowl. 
(b) Mix the cement, prehydrated 

molding plaster, and graded standard 

gand in accordance with procedure de- 
scribed in Section 5 of the Tentative 
Method for Mechanical Mixing of Hy- | 
-draulic Cement Mortars of Plastic Con- 


gisteney(C305).3 
Immediately following mixing, 
the mold in two layers; compact each — 
ayer with the tamper. ork the mortar 
into the corners, around the reference 
points, and along the surfaces of the mold _ 
Ww ith the tamper until a homogeneous 
specimen is obtained. After the top layer Cement Numbers —— 
been compacted, cut the mortar off Portland Cements Air-Entraining 
flush with the top of the mold and smooth — Portland Cements 


Fig. 6.—Sulfate Resistance of Concretes versus of Prisms in Order 
Initial Storage—Cure the speci- Ascending Combined Visible Disintegration Rating of the Concretes. 


Basin IondIL 


mens in the molds in the moist closet at 
23 + 1.7 C (73.4 + 3 F) for 22 to 23 hr. 


- They shall then be removed from the with a dé aap cloth to aie vent evaporation — > R.T. Chen, “Bibliogr: aphy on Sul- E 
molds, properly identified, and then pl: wed of water. fot fate tesistance of Portland Ce ments,” 
in water at 23 + 1.7 C (73.4 + 3 F) for aS _(g) The first measure ment shall be ms fir, * Concretes and Mort urs, Paper No. 
at least 30 min prior to making the initial — at the age of 24 + } hr from the time 708, Miscellaneous Journal Series, — 
measurement which shall be made the cement and water are mixed together. University of f Minnesots 
at the age of 24 + } hr from the — Additional readings shall be made at total : (2) FR. MeMillan, T. E. St: nton, x 
cement and water are mixed together. of 7, 14, 21, and 28 days and every Tyler, and W. C. Hansen, 
(e) Subsequent Storage—After the bars” 28 days thereafter until the tests Time Study of Cement Performance 
have been removed from the molds and terminated, difference in length of in Concrete—Chapter 5. Concrete 
measured, they shall be stored in water ih specimens, when removed from the molds — Exposed to Sulfate Soils,” Special 
at 23+ 1.7 C (73443 F). Store the at one day and at any subsequent period, Publication of the American 1 Cone rete 
7 specimens with at least }-in. ¢ learance “* shall be calculated to the nearest 0.01 per i: 4 Inst., (1949); Bulletin No. 30, Research — 
all sides except for the necessary sup- cent of the effective gage length, and shall _ od aboratories of the Portland Cement : 


ports. The ratio of the volume of water be recorded as the ere of ian -_ m. (1940). 


to the v rolume of the bars shall not exceed men at that 
to 1 to prevent excessive leaching. 
the water ‘eith water every Report alate istance, Re- 
7 days for the first 28 days and every 10. age ‘the pers ings, 4 
28-day period thereafter. specimens of a given cement shall be re- Am. fats., Vol. 46, 
ported as the expansion of the cement at a 278 ( 1946). 


— 


- (f) Measure the specimens for length 


by means of the comparator described given period (4) David W olochow, “Determination of | 
Method 151.2 Wi ipe the bars with : {4 the Sulfate Resistanc e of Portland 


a damp cloth before measuring. ‘If more Cement,” Appendix, Report of Com- 

and i 


3, tainer at one time, they be covered P. M: anon, 


chemical Is Urged nucleic. acid, “amino acids and Technology of the National Rese 

peptides, coenzymes, enzymes lipids, ‘Council. ommittees are 
sent ou by the creme il Research C oun- | ' and carbohydrates, _ Experience in the being organized by the NRC in order to 
cil to the Division of Biological Chemis- _ standardization of related materials such — carry out this standardization work. 
try of the American Chemical Society — as reagent chemicals by the American mi Funds for this undertaking are being , 
and the American Society of Biological — _ Chemical Society and also with the U. i provided partly by a grant from the =) 
Chemists indicated a pressing need for = Pharmacopeia and National Formulary 7 National Institute of Health and a wit 
a broad program to establish minimum indicates that an undertaking to stand- Service Award to 
standard specifications for commercial — ardize biochemicals would necessarily 
biochemicals. Of the 922 replies re- be a long-term effort and no immediate 
-ceiv ed, about 90 per cent were in favor benefit cou 1 be expec ted. Deen, 


ere than 100 times each i 


ial 
= 
Mig 
— 
— 
| 
— 
|. 
— 
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Fluorescent Su 


Sunl 


Fr, 


amps in 


a 


aboratory Asin 


Reinhart and Mary K. Mat 


ibor: atory aging 


(: accelerated weathering) test for plastics 

based on work by Kline, Crouse, and 
Axilrod! | described in Method 
of Federal Specification L-P-406? 


at 
calls fee eyclie ns” 


pro- 
vide "good 8 source of 
radiant energy, it has several disadvan- | 
bulb is expensive and has a 
4 life—less than 550 hr for this applica-. 
tion. Only small specimens can be- 
exposed because of the geometry of the 
bulb. The radiant energy 


this makes it difficult to control the 
temperature of the specimens at the 

required temper: ature of 55 to 60 C. 
lamp oper: ites on an autotrans- 
= mer that is obsolete and is difficult to 
The tran sformers ou 
r about 2 of continuous opera- 

Por An attempt to test s square-) yard | pieces 
of plastic and rubber coated fabrics 
“instead of the usual 1.5 by 2.7-in. spec i- 
mens with a modification of the S-1 
-sunlamp test? led to unsatisfactory re- 
sults. Nine lamps were spaced uni- 
ormly over the test area and the speci- 
men was moved during exposure to the 
ultraviolet radiant energy in a planar 
rotary manner to obtain uniform expo- 
sure. Large blowers were used to cool 
_ the specimen. When conditions 
such that suffic ient radiant energy to — 
tuin accelerated deterioration was 


observed, the ature of speci- 


NOTE. —DISCUSSION OF 
 & INVITED, either for publication or for 


for use in laboratory aging tests. form over the surface. 


output is 
high in the visible and infrared anges; —-generate a large amount of heat. 


reasons: specimens with a k arge in. long, has an input of 20 w, and fits 


THIS \PE R 


it can be used f for longer it does not require of a 

‘special fixture; the. temperature of the test specimens can be controlled more a 

readily because of low output; larger areas of ‘material can be re ; tested ia 


areas are more ‘uniformly radiated and deteriorated. Ut 


~The spec imen Qu: General, nt of 
usually developed a cracked melted the Army. The assistance of the mem- 
appearance not typic al of that observed — “the of the staff of that agency and of 


in exposure outdoors. The resultsindi- the National Bureau of Ste indards is 

cated the need for a source of ultra- acknowledged. T he spectral 
violet radiant energy that « loes not output. of the fluorescent sunk ump 

‘Fig. 1 was by Ralph Stair of 

The RS sunlamp bulb had been tried 
as a replacement for the S-1 sunlamp 
bulb, but the results obtained in the Description of Fluorescent Sunlamp 
tests with a variety of plastic materi: The lamp used in the tests described 

not satisfactory is a Westinghouse fluorescent sunlamp 

F T12. It resembles “the: 

fluorescent bulb in appearance, is 


nt lamp bulb 
“appeared promising for the following 
area can be exposed to uniform radia- into standard fluorescent lamp fixtures. 
tion; (b) the heat output is very low 7 The spectral output is shown in Fig. 1. 

if making it relatively easy to control the This spectrum is the average of meas- 

temper: iture; (c) it can be used with ureme nts obtained with several 
= standard fuoreso ent lamp fixtures; (d) these lamps. It agrees with the spec- 
» the cost is not high; (e) the useful life trum shown in a description of the 
of the lamp is muc ‘h longer than that a fluorescent sunlamp by Sheetz. The — 
of, same type of fluorescent sunlamp is 
Tests of a variety of plastic materials also available in a 40-w size, which is — 
were made with Method 6021, modified ait long. The fluorescent sunlamps — 

_ by using fluorescent sunlamps in place were conditioned by burning for 100 hr 

a the S-1 sunlamps, | and with natural eee use in a test. L amps that had 

aging» when exposed outdoors. The burned 1500 hr were dis carded. 
results are _ described and discussed in e under way. to determine: 

is re port. investigation ‘ther or not these lamps can be used 

supported i in part by the Chemicals and a longer period. 

astics The 8-1 sunlamp- is described 


earlier papers. The radiant 


‘for 


Address all com-_ 


the attention of the author. 
munications to ASTM Headqu: arters, 
Race St., Philadelphia 3, Pa. 
. Kline, W. A. Seek: and B.M. 
“Accelerated Weathering of Trans- 
parent Plastics,” Proceedings, 
ing Mats., Vol. 40, p. 1256 (1940). - 


, Organic: General Specifications, 
Section IV, 
ber 27 


1916 


Tedt- FR FRANK. w. REINHART, Chief, Plastics Section, Nationa 


ale of Standards, is president of the Society of Plastics Engineers, end a we 
F ederal Specification L-P-406b for Plas- 


author of more than 30 papers on various plastics. 


Part 5, Item L-P-406b, Septem- 
, 1951, and Amendment-l, September 


3 R.S. Sheetz, ‘ 


“Sunlight from Electricity,” 


Ww ‘estinghouse E ngineer, Vol. Nov., 1949 


‘from the Sun and from Elec 
trie Sunlamps,”’ 
May, 1930, pp. 283-295. | 
5 W.E. 
Electric Sunlamp,” General Ele Review, 

Vol. 33, June, 1930, pp. 358-365 


956 


Forsythe, B. T. Barnes,and M.A. § 
asley, “ Characteristics of the Ne 


Ultra ra- 


Generel Electric Review, Vol. 


MARY K. MUTCHLER, Chemist, Plastics Section, | Nationa 
= Standards, has been engaged i in research pertaining to the 
of test mathods for determining the properties of plastics. 


Tests for Plastics 
| 
= 
4 
| 
ay 
— 
— 
— 
a 
; 
| 
| perature of 55 to 60 C and was not uni- 
- 


aw 


and Fluorescent t Lamp. 


light at noon in July on a clear day _ 
D. C., are also shown in 
Fig. 1. C ompar: ative output character- 
isties of the S-1 and RS sunlamp bulbs ~ 
are given in a bulletin issued by fall 
Sl Sunlamp Test Procedure 


‘a The basic proc ‘edure used was the 


eyelic 
(acceler: ated 


<p, 


sunlamp-fog laboratory aging: 
weathering) Test 


. bulletin od the 
Electric Co., E ngineering Div., 


Tam 


(to Obtain Values for the 

Fluorescent Lamp Divide by 50a) 


Wavelength , My 


ba 


the same effect on plastic materials as: 
exposure outdoors for 12 + 6 
in Washington, D. C. , at 45 deg fac ‘ing — 
This method using the S-1 sunlamp — 
bulb was used as the control since exten-— 
sive experience with this method and 
outdoor exposure in Washington, D.C., 
at 45 deg facing south has shown good 
correlation for more than 90 per cent of — re 
the many plastics and resinous materials 


in. 


s of some of the materials 
1d outdoors “in Washington, 


are mounted on a turntable rotating at 


the rotating turntable, parallel, and 


tested. Most of the materials that have 
given comparal able results are vinyl 
chloride plastics. Much better 
lation is obtained these plastics if 
distance between the bottom of the 
Se sunlamp bulb and the plane of the — 
_ specimens is 7 in. instead of the 6 in. | 
—« alled for in Method 6021. The tests «= 
_ of vinyl chloride plastic ported 
‘made at the 7-in. distance as 
noted in 
a Outdoor or Exposure Tests 4 
7 eC imen: 
7 - D. C., at an angle of 45 deg facing south 
fi as noted in the tables for 
with specimens of the same materials 
in F il Specific ation in the S-1 and fluorescent sun- 
The 24-hr cycle consists of 2-hr— lamp laboratory aging 
exposure to fog, 2 2-hr exposure to the 
radiant energy from an S-1 sunlamp, Fluorescent Sunlamp Test Procedure 
2-hr exposure to fog, and 18-hr exposure ‘4 he fluorescent sunlam p test pro~ 
to the radiant energy. The specimens cedure is similar to the S-1 sunlamp pro- ial i 
cedure except as follows: Five fluores- 
- 33 rpm. The tests were made in a cent sunlamp bulbs are used instead of = 
room with circulating air controlled at — the S-1 sunlamp. They are located 30 
23 + 1 C and 50 + 2 per cent relative _in. above the plane of the specimens = 
humidity. The temperature of the 
imens was controlled at 55 to 60C. in. between centers. . The equip- 
‘alculations show that the relative hu- = ment is enclosed in a cabinet with 
eal: midity of the air at the hot face of the ot electric heaters, relays, blowers, and 
specimens is between 6 and 8 per cent. —_ controls set to circulate air at approxi- 
Ten of these cycles have approximately 


mately over the specimens. 


C—Sliding Door 
D—Voltmeter 
E—Turntable Switch 


% 


ig. 2. —Outside View of Laboratory Aging taneenies 4 


B—Exposure Chz amber 


ide of Chamber 


Chamber. 
eat. at c 


B—-Flectric Heater 
C—Exposure C 


J—Light Switch ter 
K—Main Switch | 


E--Mets al 


G—Turntable 


| 
— 
| 
300 320 340 360 
— 
| 
— 
Mere 
— 


50 
2 per cent be humbly, the 
ive humidity of the air at 60 
is between 6 and 8 per cent. Sketches = * 
of this apparatus are shown in Figs. 2 vr : 


se selec ted after 

al Js- 


than 


lab 
with the S-I ump. The 
temperature of the specimens was only 

23°C with the fluorescent sunlamps — 
compared with 60 Cc with the S-1 sun- 
lamp. When apparatus was 
closed in a cabinet and the circulating ee 
air maintained at 60 C , the three - 
fluorescent sunlamps at the 6-in, dis-— 
tance produced effects that were still 
severe th: an those produced by the 
S- 1 sunlamp. Reducing the distance el 
between the lamps and the specimens T19.. 
3 in. and maint: iining a temperature 
ec gave results closer to those 27 
obtained with the S-1 sunlamp but still 
somewhat less severe. Increasing the 
number of sunlamps to 5 


N 
Its presented in this 
ia 


a + 2 per cent humidity. 

L4 


lamps two with fluorescent sun- 


lamps w ere used to obtain chec k results. — 


‘The | plastic materials use 

tests included samples of tr insparent 

plastics, molded translucent and opaque 

sheets, laminates, upholstery, 
al forced flexible glazing, and flexible | auto- 
motive glazing. The types of plastic: 
include phenolic, melamine, ethyl] cellu- 
lose, cellulose acetate, cellulose nitrate, 
cellulose propionate, vinyl chloride, 
vinyl chloride acetate, polyester, styrene, es 
methyl methacrylate, modified methyl 


vlate, 
| 


obtained W hen spec imens 
for 


ests. 

1952, except when otherwise noted, 
‘ are given in Tables II to VIII and in— 
dise ussion, Changes in 
appear: ince and flexibility and measure- 
ments of light transmission and haze of 

the transparent materials are reported. 


The were mé ude 


,aminate sheet, 


I—DESCRIPTION OF 


trans- 
Molded sheet, 
lucent 
Molded sheet, opaque 
Molded sheet, opaque 
Molded sheet, 
lucent 


Laminate sheet, 


canvas 


canvas 
Laminate sheet, 


canvas 
Laminate sheet, 
_ Laminate sheet, 
“a saminate sheet, 
Laminate sheet, glass 
Decorative laminate, 
table top 
Decorative lan ninate 
table top 
Upholstery, coated 
fabric sheeting 
Upholstery, 
fabric sheeting 
Upholstery, coated 
fabric sheeting 
Upholstery, coated 
fabric sheeting 
Upholstery, coated 
Upholstery, coated 
fabric sheeting __ 
coated 
sheeting 
Upholstery, coated 


paper 
glass 
glass 


Re fle mible 


 Reinfore ed flexible 


trans- 


glazing 4 by 4 cotton 


Color 


Pale pink 
Pale blue 


White | 


Grayish tan 


Tan, wood grain 

finish 


Ww 
Blue 
Red 


W 

blue 


glazing 4 by 4 


mesh 

Reinforced flexible 
4 glazing 4 by 4 iron | 
‘wire mesh 

Reinforced flexible 


glazing 14 by 13 iron 


mesh “th 


Automotive 
glazing. ba: 
} 


Colorless 


Colorless 


MATE RL AL S. 


Type of ot 


Ethy 
Cellulose acetate 
Cellulose acetate 


Cellulose propionate 
Polyester = 

Methyl me 1ethac ry late, te. 

reguiar 

Methyl 
 reguls 
Methy! methacrylate, | 
 heatresistant 
methacrylate, 


Nominal 
Thickness, in. 


heat resistant 


Me thyl methacrylate, 
heat resistant UVA 


Modified methyl 


methacrylate 


Methyl alpha- chloro-— 


acrylate 
Methyl alpha-c hloro- aa 
Methyl! alpha- 

acrylate 
Methy] alpha-chloro-— 
Methyl alpha-chloro- | 
Methyl] alpha-chloro 

late 


sulose- 


yl ‘cellul 


Ethyl 


Vinyl chlorid 

Vinyl chloride 

Phenolic 

Phenoli 

fal 

Phenolic 

Polyester | 

Polye ster 


Poly ester 


030 


0.250 


0. on 


- 

iese samples were prepared with the same catalyst under different polymerization condi-- 


LIGHT TR ANSMISSION IN, P 


Fluorescent Sunlamp 8-1 Sunlamp 


After 
Ve 
Initial Test 


Number of 


Spec 
Tested 


After 


CENT OF TRANSP ARENT PL SED IN L ABORATOR Y AGING. AND OUT-- 


Initial 5 weeks 


10 weeks | 28 weeks 


ER 


| After 


Test 


hr 


E xposed outdoors in W: ashington, Cc at 45 deg facing: south. 


b broke i into sev 2lw coks of exposure; the pieces had conside rable 


Fluorescent Sunlamp 


After 
120- or 


Number of 
ns 


Tested | 


Initial iat 


5 xposed outdoors in Washington, D. 
® Specimens broke into several pieces after 21 


" accordance with Method A’ of ASTM 
Method of Test D 1003 and Method 
3022 in ‘Federal Specification L-P-406.? 


Transparent Plastics 


The results for the transparent pl: 
ties, Tables IT through V, show reason- 


ably good.agreement between the labo- 

= and S-i sunlamps. The agreement 


- between the laboratory tests and the 


ontoor exposure tests is also good. 


Standard Method of Test for Haze and 
Luminous Transmittance of Transparent 
Plastics (D 1003 — 52), 1955 Book of ASTM : 


After 
hr 


C., at 45 deg facing south. 


ratory aging tests with the fluorescent _ 


r 


a 


“PLAS ASTIC USE D IN L ABORATOR Y AG AND ou’ T ‘DOOR EXPOSURE 


- 


5 weeks 10 weeks 


7 


120-hr 240-hr 
Initial 


28 weeks 


45 weeks 


53 


4 

A, 


be 


2 
1 
3 
3 


5 
5 
5 
4 
4 
3 
4 
3 
3 
5 


© 


o 
boo 


— 


w. 


“NO 
bo bo bo 
© 


w — of exposure; the pieces had ec wsiderable haze. a 


outdoor were with the 
methyl meth: vcrylate plasties T7 specimen th: in that by “the 
through T12. How ever, many outdoor sunlamp. significant differ- 
exposure “tests have | een made with “ences were observed between duplicate i 
these plastics in previous years, and the se ts of specimens tested with the two ‘s 

results of these tests” agree very well different fluorescent sunlamp exposure 

with the results of the laboratory tests units. There was an observable dif- 


is some sath that ‘the 
fluorescent test somewhat more> Plastic Sh Sheets. 
severe than the S-1 test. The eflecte ‘Sample M1 turned oral 


the ‘fluorescent sunlamps" 


— 
— 
ENT OF T 
| 

— é 
eared to be the same for the various suniamps, particularly with the 
— 
— 
nge along one 


amp 
tests. 4 


two la 


fal 


Sample M2 faded slightly 
M3 was unaffected in appearance 
both laboratory tests. Samples M4  S-1  sunlamp 


was was slightly faded in 
~The comparative effects the 
boratory aging tests on samples 


_ streaked a dark red color. The speci- 
M2 and M3 were visually identical. a _ mens of sample M5 exposed to the 
and sample fluorescent sunlamp turned to a deep_ 
tan color, whereas those exposed to the 


turned yellow. The 


was no change in the 
appearance e of the three canvas phenolic 
laminates, samples LI to L3, after 
xposure to the two lnhesstors aging 
tests. When the ‘specimens were wiped 
~ with a wet cloth, they became yellow. 4 


and M5 were more severely affected by appearance and flexibility of the speci- _ The appearance of the specimens of 


the test with the fluorescent sunlamp 
than that with the S-1 sunlamp. The 

a specimens of sample M4 exposed to the 
— ent sunlamp developed a , deep 


mens 


weeks 


IV.—APPEARAN(C 


of samples M2 to M4 after 45 


of exposure outdoors were nearly 


_— identic al to those exposed to the fluores- speci 

cent: aging test for 240 tests for 240 hr; 

slightly faded after 10 w eeks of expo- 

4 ANSPARENT PL 


<< 


ASTICS AFTER LABOR. ATOR ty 


gunk ump * 


| 
ter 120 hr 


slightly tacky 


Slightly crazed, sl lightly tacky 
Small round spots over sur ‘fac e iis 
ante change “4 


Smal} spots over surface 


No signific ant change 

Deep yellow, cre over entire 
surface 


No significant change 
Very pale green 
Very pale — 
Slightly vellow 
Very slightly 
No ché ange 
No change (uae 
Slightly yellow 
Very slightly yellow 
Slightly yellow 
Very slightly yellow 
Very slightly yellow | 
Very slightly yellow 
Very slightly yellow 
Vv slightly yellow 


Pale 
Pale yellow 
Pale yellow 
Pale yellow 
Pale yellow 
Pale yellow 7 
Pale yellow 
Pale yellow 
Pale yellow 
Pale yellow 
Pale yellow, slight crazing -£% 


‘al 


After 240 hr . 


Slightly yellow, solidly crazed, aa 
Slightly yellow, solidly crazed, no 
longer transparent 
Yellow, crazed over entire surface 
Slightly yellow, very slight crazing 
onsome specimens 
Yellow, crazed over entire surface 
Slightly yellow, very crazing 
on some specimens we 
Deep yellow, solidly chalky 
no longer transparent 
Deep yellow, slightly tacky, almos 
solidly crazed, no longer trans- 
parent, exudation 
|Very slightly yellow 
\Very slightly yellow | 
Pale yellow ish green 


Pale green — 


wil 
yellow 
Very pale y: ello 


No chez ange 

No change 

Pale yellow 
Wey paleyeilow 
{Pale yellow 
-\Very pale yellow 
Slightly yellow 

Very slightly ye 

Slightly yellow 


Yellow 
ellow 
Yellow 
Yellow 
Y ellow 
Yellow 
Yellow 
Yellow 
/Yellow 


} 
| Yellow, considerable crazing 


Slightly yellow, slight crazing [Pale yellow, considerable craz 


sunlamp. 


TRAN! 


5 weeks of 
Exposure 


No ay apparent chang ge 


| 


No apparent change 


No apparent t 


No apparent change 


SP. 


ARENT PLASTIC 


MATERIALS AF 


shade of yellow than those exposed to 
laboratory aging tests for 240-hr. 


amples L1 to L3 was similar after: 
xposure outdoors to that « 
ns exposed to both laboratory 


he specimens were 


sure. The paper phenolic laminate, 4 
considerably in both labora 

L4 faded ‘after | 5 = 
of exposure outdoors and very severely —; 


after 10 weeks of exposure. Sample— 
 'L5 turned yellow in both the laboratory 


fluorescent sunlamp becoming a deeper 
yellow. The specimens exposed out- 7 


doors for 45 weeks became a lighter 


with specime ns exposed to the 


‘Samples L6 and L7 faded in both 
laboratory tests to about the same— 
extent after 120 hr ( 7 
fading of both sample: Ss after a 
exposure was slightly greater ‘under the 
sunlamp. The specimens expos 
outdoors for 5 weeks were faded slightly 
more than after the 240-hr laboratory z 
tests. After 28 weeks of exposure out- 
doors, these samples were badly faded. 
The decorative laminates, samples’ 
and 12, were apparently unaf- 
fected by the exposure to the 
labor: tory tests and to exposure out- 
doors for 5 weeks. The specimens 
slightly faded after 10 weeks. of exposur 


outdoors. 


‘The results of the tests with vinyl 


chloride plastic uphelstery materials 
are presented in Tables VI and VII. 
These results show that the effects pro- 


Cpe duced by the S-1 and fluorescent test 


‘TER “WEATHERING TES 


No apparent 


Wey 
Delaminated along edges, 


top layer chalky and 
crazed 


ge No apparent change 


Top layer er ch: ve ry 
brittle and almost completely — 
separated 
No apparent change yy 


No change Specimen curled, Cloudy appearance, 


Noa apparent change 
Very slightly yellow 
No apparent mo: 
Yellow 

Yellow 

No apparent c henge 


1956 


brittle 


Slightly yellow 
Slightly yellow 
Yellow 
Yellow 


No > apparent chang 


apparent change 


spec imen broke 


piec 
No appa arent 
Deep yellow 


Deep yellow 

Deep yellow 

Deep yello 
Yellow 


Yellow 
Yellow 


ellow 


ange 


a E ixposed outdoors it in Ww ashingt« on, D. C., at 45 deg facing south. 


No apparent change 


Deep yellow 


No apparent change + 
De 
Deep yellow 
Deep yellow 


Deep yellow 


ery yellow, longer tr 


q 
> 74 
— 
— 
— 
— 
seks of | After 21 weeks of | After28weeksof | =. 
_ — 


Vv L. —DESC RIPTI ON OF PL ASTIC UPHOLSTE MATERIALS AF TER the fluorescent lamps. green cot- 


ton thread in sample R2 faded to 


the same extent in both tests. Speci- 


mens of to del aminate — 


Slightly shiny and tack 
No apparent change Faded very slightly, stiff 
Faded, pinkish red Very much faded, pinki that observed in both laboratory 
red, stiff tests; the agreement probably 
No apparent change Faded, pinkish red, stiff __ better with the fluorescer ent test. ean -€ 


Slightly darker | Very much darker 
Slightly darker — * Very much darker 
No apparent c hange Slightly shiny 

No apparent c henge i 
Slightly darker Much darker» 
Slightly darker Much darker 


rs 4 ec st 
"presented in Table VIII. These speci- 


= fluorescent sunlamp, and sunlamp; specimens exposed at a distance of mens were exposed outdoors on October: 


31, 1952, and examined after 30 weeks. 


The colored samples faded and the 
IPTION OF PLASTIC UPHOLSTE M ATE RI ALS AFTER 


OUTDOOR WEATHERING TESTS. samples turned yellow in all 
- three tests. The effects produced by 


4 the fluorescent sunlamps were more 


severe th: an those produced by exposure 


Shiny Darker, chalky Very chalky outdoors. In most cases, the exposure 
No apparent change ange Slightly gray \Slightly ye low 
Noapparent change Very slightly faded Slightly faded Faded outdoors | caused greater changes in 


Wine Blue spots over ‘Solid blue Solid blue transmission and haze than either al 
Faded Faded Very faded, dulll Very fadea ‘laboratory tests. ‘The expos 
Us... blue Slightly darker Almost black, dull Dull black Dull black to the fluorescent sunlamp caused 


greater increase in haze than ‘the S- 
sunlamp | except for sample A4. _ The 
light transmi v alues were not 
procedures are very nearly the same iably different i in the two | labora- 
except for sample US after 240 hr. In ‘ 
this case, the fluorescent sunlamp ‘Relative Effe and 
ised the specimens to become darker ; ; _ Sunlamps 


‘ It would. appear from Fig. 1, since the 
The results of the outdoor tests with ae | haze radiant energy values given for the fluo 


these miterials were similar to those values indic ate that at the of the rescentlamp are to be divided by 500, that. 
obtained with labor: tests sh made with the two lamps are the effects produced by the fluorescent 
except for samples U5 and U8. Sample nea y alike. The specimens exposed ~ sunk amp in the tests described in this re- mt 
U5 became a darker wine color in both to the fluorescent sunlamp appeared to —_ port would be much less severe than those 
laboratory tests and turned blue out- affected slightly more than those obtained with the S-1 


doors. The results of the outdoor exposed to the S-1 —sunlamp. — The ever, the results obts tined with the fluo- 
tests with sample US were similar but white cotton thread in sample RIL 
more severe than those obtained with turned w vith a 


the fluorescent sunlamps. 


—AVERAGE LIG HT TRANSMISSION AND HAZE VALUES IN PER ( EN * REINFORC ED PLASTIC 
YD FLEXIBLE PLASTIC AU TOMOTIVE GLAZING M ATE R AT R LABORATOR ING 
4 


Initial After 240 Initial After 240 hr 


mission | Haze | Mission Haze Haze mission 


75 
59 


Haze mission Haze mission 


Exposed in W Tashington, D. C., at 45 facing south. 
b Ay Vv for 2 specimens exposed t to outdoor for 28 w eeks. 


Februcry 1 956 


a 
— 
— 
= | 
— 
~ e results of the tests of the flexible 
— 
+ 
a 
oan 
aa 
— 


attributed in part to several factors as duce a higher concentration than the relate very well with those “obtained ald 
follows: (a) five fluorescent sunlamps measured values. outdoors in Washington, D. C., except 
are used in place of one S-1 sunlamp; the vinyl chloride plastics for which 
(b) the distance betw een the bottoms of Summary the “orrel: ation is only fair. The fluore 
the fluorescent and S-1 bulbs: and the new ‘method of test for laboratory cent offers following 
"plane of the spec imens is 3 and 6 in., accelerated weathering) of antages over the S-1 sunlamp: (a) 
respectively ; (©) the fluorescent test <= ties is described. This method utilizes. a is cheaper; (b) it can be used for a 
“appare ratus is enclosed so that the fluorescent sunlamp in a modification longer period; (c) it does not require the 
erature is readily maintained at 60 of Method 6021 in Federal Specifica- use of a special fixture; (d) the temper- 4 
+ 1 C whereas in the S-1 sunlamp test L-P-406.6 The results of the tests ™ ature of the test specimens can be 
the temper: iture fluctuates generally ‘ate that slightly more deteriora- controlled more re adily “ause the 


between 55 and 60 C; (d) the walls of _ tion, but of the same type, is obtained 
the ene losure in| the tests with the the fluorescent sunlamps than with al can (f) tested 
“sunlamps ten And S-1 sunlamp now specified reas are more uniformly radiated and 
reflect the radiant energy and thus Methox 021. The results also cor deteriorated. 


The lations ip Between Water Content an d the A \ccuracy 


WI ich In n- Place al ‘Sands May Be 


= 


L me th ods for f funnel i 
> 
methoc or owing from a funne into a 
content in” to t would assume different densities s in 
cavities of different shapes and volumes. 


shearini action” caused by sampling 
P For example, Ottawa 20-30 sand flow- 
from a quart jar sand funnel into 


a aring ac etion of the with sand for density must be taken into 


the usual effect of causing loose sands to account iF if accurate -place density cylindrical cavity with dimensions of 
contract and tight sands to expand. ‘measurements are desired. The 7.62 cm in diameter by 4.14 cm 
The results for eac h method investi- author discusses a new method for assumed a density of 1.631 g per cu cm. a 

gated showed an algebraic decrease in calibrating wed apparatus ems flowing from very 
per cent deviation of densities measured 4 large sand funnel into a tube 30 cm i 
used for “measuring volumes of ex- 


by a test method versus increasing con- bieqeaey eee SE” diameter by 10 em long assumed a den- | 
trol densities. This trend for cavations for density and presents a sity of 1.582 g per cu cm and when 


method was concluded to be a straight- method for determining water content flowing into an inverted cone 32 em in 


line relationship based on least ‘Squares rapidly | for granular soils. diameter by 7.9 em deep, 


Gala, E vac] _of the = a density of 1.562 g per cu cm. 


method but a fo ch di 
ferent sand tested. jug sand funnel 
One of the Salita ‘tested was the as used to determine the One end of each tube was e: upped with a ia 


a different di: ameter were ained 
‘use of a quart jar with funnel attached — oe of sand excavated for in-place me tal disk. ‘To the other end of aa 
for determining the volumes of sand density tests in this study. This appa- 
excavated from various cavities. This "tus had not been investigated in the 
device was used in the field in wet previ exploration What is believed 
beach sand of known average density. Es to be a new and reliable method for ¥ 
apparatus had given & alibrating a sand funnel is 
erratic results in the laboratory; con- as a part of this paper. -In addition, a 
sequently, the results obtained with it oa rapid method for determining the water _ 
od in the wet beach sand were believed to Content of wet sand was explored and is 
be inconclusive. The author's interest presented here in brief. Finally, the 
_ was stirred sufficiently to cause him to. effect of the water content on the — 
make further investigations in the Soil aceuracy with which in-place palma 
Mechanics Laboratory at the Univ f wet sands may be determined was 
sity of Southern ‘alifornia. investigated for one method 
NOTE.— DISCUSSION OF THIS PAPE method. The media tested included DONALD F. GRIFFIN, Associate” 
®s INVITED, either for publication or for a 
the attention of the author. Address allcom- — tWO gradings from Ottawa Standard fessor of Civil Engineering, University of 


Donald F. Griffin, “Study a Develn: "Sand Funnel Calibration chanics Laboratory and instituted courses 
ment of Methods for Determining In-Place in soil mechanics. He has done consider- 


Am, Soc. wate Mats., Vol. 54. p. 1270 the eraieeey inv estigation, Berd = research in the field of in- -place densit 


ry 1956 
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© Average of |O Tests in Ottawa 20-30 Sond 


@ Average of Tests in Groded Sand 


. 1.—De ensity ¢ of ‘Sand Inside Tubes v ers | e 


ersus Diameters of ‘Tubes. 


TABLE 1—DENSITY OF IN TUBES AND IN JUG, 


FER OU cM. 
8. 58° 9. 1.10 0 “4 15 30 | 


Resvutts ror 10 Tes 
| 609 1.603 1.601 


< 
1.6 1,592 | 1.584 
1.699 | | 1.589 | 1.582 


1.005 | 1.601 | 1 597 
1.594 


1.601 | 1.599 


(1.514 


Orrawa 20- 30 AND; 


604 
599° 
1.595 


599 
1 


596. 


af Maximum density . 
Average density. . . 
Minimum density . 


Maximum density . 
Average density . 
Minimum density 


1 
663 
OTTaw a SAND; | 
§2: 518 

517 


tube there was attached an annular : 
disk. A ir groove to fit the 
flange of the sand funne | was cut in each 
disk concentric with the lon- 
_ gitudinal axis of the attached tube, thus — 
assuring the centering of the funnel over ‘< 
theendsofthetubes, 
me For all calibration tests, the initial 
weight of the sand funnel and jug filled 
with sand was kept constant for a given. 
sand. Ten tests were performed on 
; each tube in order to arrive at an | 
av erage figure for weight of sand leaving 
7 the jug. This weight included that of 
_ the sand filling the tube and the weight | 
of the sand filling the cone above the 
tube. _ During a test the funnel was 
fitted to the circular groove, the funnel 
valve was opened, and the sand allowed © 
i. to flow into the tube. A period of not 
Jess than 20 sec was allow ed to elapse 
_ between the time the sand apparently 
stopped flowi ing and the time the valve 
closed. The weight of the residual 
and the funnel and j jug was deter- 
mined and recorded. Sand was leveled 
off to the top of the tube with a straight — 
_ edge and the weight of the sand inside — 
the tube determined. The vol- 
ume of each tube was obtained 
weighing the ; amount of distilled wa water 


515 5 


505 


1 
1 


511 1.500 


507 


“318 


water was taken into account and th 


‘meters was computed as a function of 
the density of the water in grams per 
cubic centimeter. 


side each is 
Fig. 1, according to diameter of tubes, 
both for Ottawa 20-30 sand and for 


a 


in these densities are not large enough — 


each sand. For both sands 
to be some trend of tthe 


of sand the j jug 
when it was completely full was deter- 
mined by filling the jug with sand 
through the attached funnel. _ When 
more than full, the valve was closed and 
surplus sand emptied from the cone. 
The volume occupied by the sand was 
determined on the basis of the weight 
of water required to fill the jug to the 
valve opening. The density of the sand 
determined by dividing the weight of 
the sand by the volume of the. w ater is 
_ shown for each sand in Fig. 1, as a 


ASTM BULLETIN 


* 


ch tube in cubie centi- 
The average density of the sand 


graded Ottawa sand. The variations — 


to be significant—less than 1 per cent — ea 
of the mean density for all tubes for 
there 


the density of the sand inside the jug 
was less than the density of the 7 
inside 
In Table are tabul: ine 
maximum, average, and minimum den- | 
sities obtained for each sand in the 


- various tubes as well as in the jug of the 
sand funnel appar: itus. or the =: 


tawa 20-30 sand, the maximum varia- 
tion in density from the me: jan density 
for any single tube is 0.31 per cent. 
For the graded Ottawa sand the cor- 
responding variation is 0.40 per cc 
_ For the jug, these variations are 0.57 _ 
-” r cent and 0.47 per cent, respectively. 
The over-all shape of the volume 
receiving sand from the funnel 
doubtedly is an influencing factor 
the density assumed by the sand when 
it flows from the funnel, as evidenced in 
this case of the tubes versus the jug 


J 


as 
well as in the case previously cited of 
the conic volume versus the cylindrical — 
volume. If the shape of the « wigs 
_eylindrie: al, variations in volume have _ 


a ery little effect on the density assumed — 


tube versus volumes of tubes, lengths of 
_ tubes, or cross-sectional areas of tubes 
revealed nothing of interest. plot 
a weight of sand le: aving the 
versus volume of tubes shows : a straight — 


(1.519 Ti (1.518 
511 510 7 1.505 

= 


sands in Fig. 2. The volume of 


size cylindrical cavity within the limits 
of the sand capacity of the jug may be 
computed ac cording to the formulas 
shown in Fig. 2, one for each sand. — 


The calibration of any sand funnel in 


any 


this way requires the use of only one 
tube of a volume nearly equal to that of © 
the jug. _ If, in Fig. 2, the weight of | 
sand for the largest volume i is accepted 
as correct, _the 
we ‘of on leaving the jug may be’ 
compared to the know n volumes as fol- 
iff 
Ottawa 20-30, i 
Sand, |KnownV Ottawa 8S: tnd, 
Compute 


cu cm d 
Volume, 


Volume, 
ay  cucm 


2195, 


‘The: he maximum error of a computed vol-— 
- ume is less than 1 per cent for any of © 
> above volumes. It may be con- 


more accurate than other be- 
cause of its tness. 


| 
=== 

— | |_| | pensity of Sand inside of Gallon Jug: | | 

— 
| 
il 
§ 
% 
d 


Rapid Water Content ] ples merely emphi isized the difficulty wall thie -kness, 0. cm; outside 


A method for de termining ‘ater i 


tents rapidly | has long been s 
as It would be especially desirable to have 


a rapid and reliable method for field use 
in connection with the control of fills. - 
The use of alcohol for displacing water — 
and the subsequent use of ether co 


lispl: leohol f ‘the. in order to prove vie 
a displacing alcohol from soi is per laps and to establish its acceptance as a the cutting edge. 4 The sand Powhe —_ 
not new. The additional use of a 


standard civil engineering tool jug full of sand was then fitted to the — 
-vacuum- air pressure differential is be- 


groove in the annular disk and the fun- 
lieved to be an original application. —In-Place e Density | Measurements of of nel valve opened. Twenty seconds 


‘This method may be termed the WAEV after the had apparently stopped 
a thod for the process of water dis- — ieiinn 20-30 Sand.—A marine ply: flowing from the jug, tl ] 
wood box was constructed with inte- closed. _ The residual sand in the jug 
placed by ether assisted be ae uum _ rior dimensions of 2 by 2 ft in plan by i= eailes r with the jug and funnel were 
air pressure bpcaatr ag The WAEV ft deep. The box was filled with ee then weighed. In order to avoid mix- 
method especially suited to this dry Ottawa 20-30 to various ing the two Ottawa sands, the same type 
research project. It permitted quick densities. The average density of of sand in the control box was also used — 
the sand in the box was determined the sand funnel. 
ee = i on ef by dividing the weight of the sand in The initial weight of Ottawa 20-30 
densities. _ The WAEV method employ: . the box by the volume of the box as _ sand, jug, and funnel was kept constant 
attached to : a Bite hner computed f rom averages of several at 7875 g. The volume of opening 
_— A filter paper disk is pl measurements of its interior dimen- through the annular disk was deter 
the funnel. The weighed wet ss ions. The density of the sand in mined to be 72 eu cm. If is 
placed the filte paper was then tested by me: ans of sand, jug, 


ally oper rated vacuum pump. ywer Sl e of the | 
thorough evalua ation aw ide vari on surface of the 


placed by alcohol which in turn is dis- 


vacuum pump turned on. Ninety- five 

per cent ethyl alcohol is poured over 
the sand and pumped through the fun 
nel. _ Next, anhydrous ether is poured — 


had the following specifications: stituted in the formula in F ig. 


sand funnel-tube method. The tube and may 
7 length, 18 em; inside diameter, 12. 10) Ottawa 20-30 sand and the ills va 


may be dried and its water 
determined within 5 min 

accuracy of the WAEV method 
has been determined on limited basis. 
Oven-dried samples of ¢ ittawa sand 
amounting to 100.00 g each ha ave been 
water soaked for several days. In each 
case the weight of the sand after drying 
the WAEV method has been the 

ane as its origi 

est 0.01 g, 


be ing 0.01 


tion At and A-6 given 
ik a maximum error of | percent. 
Additional research should be per- 
on the WAE V method to 
mine the optimum qu: antities of ale ve 
P and ether for complete drying of the — 
soil. About 300 ml each of alcohol 
ether were applied to 200-g maples 
Ottawa sand for drying purposes. 
These quick water content checks 
ee useful in determining addi- 
tional amounts of water to, add to the 
sand to obtai desired ws ater cont 


excav: for an in- “pace “density te: 


drying the 
4 entire of moist removed. 
These samples usually amounted to 
about 3000 Simultaneously wi ater 


200 g each. While the results for both Weight © of Sand, Ww, leaving jug, 


in values for related sam- 2. 2.—Volume of Tubes versus of S Sand Leaving Gallon 


— 
be adapted In performing a density test, the tube 
sand 
nular 
ad 
q 
— 
— 
q 
— 
— 
— 
— 
lege 
@ Average of Tests in Graded Ottawa Sand 
o Average of IO Tests in Ottawa 20-30 Sond | 4 
q 
q 
oot 
| — 


Tests in three such boxes of wet sand — 
showed water contents barely above 3 : 
cent. Tests in the Ottawa 20-30 


is m: uximum this si 


| per cent deviation of me: rower 


on dry weight, for the wet s: and is n 
as Fig. 3(6). The effect of the water is 
pronounced. All densities measured 
were greater than control densities with 
the exception of one control boxful 
OM hich tested less than control density 


No rational explanation for this radical 


ral Density, cu em departure the other values can be 
—Per Cent Deviation of Measured Density versus Control Ottawa offered. It serves to “illus trate the 


20-30 Sand. ene ive char: acter of sand. It did not 
P nd. w= cent. feasible to take the time to dry 
out 4 cu ft of wet sand in order to inves- 
tigate the pattern of behavior for water 


contents of less than 3 per cent for 
‘oven dried in order to determine its sand. The the plotted 
water content and its dry weight. The- Points in Fig. 3(6) represent the water 
aver age water content of the four tests contents of the wet test samples. — 


per box was used as the average water 
content of the box. Typical values Graded Ottawa Sand. — Ot- 


water content for four tests in a giv en tawa sand was next used as the test-— 
after excavation by the volume com- 2.919. Were established in a standard 
Four such tests were performed in each | 
 boxful of sand. The measured density 
7 as then taken as the average of the 
four tests. _ The per cent deviation of 
this av erage density from the known or 
density of the sand in the box 
was then obtained by dividing the dif-— 
abe ference between the two density values 
_ by the control density and expressing 
e as a percentage. _ The per cent devia- 
tion was termed “plus”’ if the density by 
test method exe veeded the control 
de nsity and “minus’ if the density by 
the test method was less than the control 
density. Results for the dry sand are 
- shown as Fig. 3(a). These results are 
= _ typical in the light of previous investi- 
ae Followi ing the completion of tests in 
_ dry sand, water was added to the sand 
in the amount of 3 per cent of its dry 
- weight. Uniform mixing of sand and 
- water was accomplished by the use of a 
mixer. Various densities based on 
dry weight were obtained in the control 
ben by tamping the wet sand in varying 
nultiple layers with a metal disk 10 cm_ 
n diameter attached to a handle. he 
density of the sand was then me: “Control Density, 
“4 _ by means of the sand funnel tube as ig. 4.— Per Cont Deviation of Measured Density versus Control. | Graded Ottawa Sand. 
before. he et sample w as (a) Individual tests in wet sand. (b) Averages of 4 tests in sand. 


BULLETIN 


a 


= 
. 
wk 


148182 156 160 164 


| (b) lo77_ _| | trol densities, the water content of the 

4 A 

“3 © Average of 4 Tests in Ottawa 20-30 Sand 4 

— 
= 
form for computing. volumes in cubic 
= 3849 — 0.6261 W2 - 

a 
yo 
| 


we ight of sand, jug, and funnel when 
using graded Ottawa sand was kept 
constant at 7850 g. The volume of 
_ opening through the annular disk was 
72 cu cm as before. If Ws is tl 


( computing the: 4 = : Water Content, w Equation | 


y 1.000 0.009 
= 1.149 — 0.267 


= 4008 — 0. onan 


for both the sand — (or control density), and 
wet sand, all on dry densities, —_— = by test 


tively. Apparently low water contents: 
ol se tubes, and 
have the greatest effect on the accur: wey 
I &g ect may be: observed 
may be measured. As the water con- Re 


= 
cent i. . 5.—View of Bes, Scales, Sand F =, alibr rating : sand 
“Annular Disks, and’ Sand Funnel- funnel _ by plotting weight of 


ine for 7 per cent water conten A 
volume of cavity and a cavity of the 

ant rapacity of the sand jug appears to be 


a a direct, simple, and accurate method — 
“MEN method. The cavities excavated for 
AWA S anail tests must have the same shape as the 
_ calibration cavity. These shapes are 
preferably cylindrical because the 
( ed Ottawa s: appears to have 
ve | Control Test | Per Cent cavities can then determined 
sharply divided line of be havior at Density fr om graphical plot al 
635 | 1.653 data or computed by a simple for 
results | for two tests: at 663 ‘ 
138 203 expressing the str: aight- line re 
465 between weight of sand 
dil the jug and volume of the cavity. 
Yontent.— > 
Rapid Water Content—The WAE 


fall very near the ew represent 
ing the per cent of density deviations: 
the higher water contents. Ac 
tional control densitie s in the inter- 
mediate range of density for sand with 
es per cent water content were not 
obtained, as the estimated water con- 

te nts for additional tests proved to be 


121 method of water content determina- 
30 tion is rapid and accurate, especially 
2 4250 for granular soils. It could easily be — 


= 


Eee 
& 


higher ater contents had very little 
influence e on the placement of the least 
squares lines, compared to those deter-— 
mined on the basis of the extreme range | 6. 
de f ig. 4 a 084. 
magnitude of error in measurements 


ae in sands definitely affec ts the 3 
accuracy in- den- 


— 


the. same 


dry sands when sampled for density. Ke by the use of correction equations — 
Moreover, the extent of the variation based on laboratory experiments 
in reaction is dependent upon tire fd ‘correct in- -place densities of sand in the a under controlled conditions for — ri 
cifie water content. It is to be expected — ‘Id by a given test method involving type of sand in question. = 
at each sand would show results Shear of the soil, a comprehensive labo- Numerical results have 
ar to each other but. v: ing in ratory testing program would have to be only for the specifie sand funnel and — 
type of ude on the soil in question. By in Gs types sand 
means correction equations could be 
developed for various water contents ‘ite 
and applied to field measurements. cal 
| 


that wet sands react differently from densities can be obtained only 


eofthe follow 
linthisstudy: 
ae 
000 ym — 0.025 i 
r 
| 
1.394 — 
1.347 | = 
1.469 0.273 
..370 | 2.930 iii 
1.401 | 1.817  yrjority for use with clay soils. 
— 
— 
— 
— 
g 
> 
iim 
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Inconfine 


owing the effect 

variations in the forming e, 
aad rate of loading, and test tem 


STUDY has been 
-dertaken of certain factors which affect 
results secured with the ASTM Method 
= Test for Compreszive Strength of 
Bituminous Mixtures (D 1074 52 
The North Carolina State Highway 
4 Laboratory has selected for speci: al 
study the effects of variations in the 
compa pressure, of loading, 
- and breaking temperature in deter 
ing the stability of specific bitumin 
mixtures. These tests are not extensive 
to draw absolute conclusions 
but they do show a pattern that would 
in probably result by altering any one of 
= aforementioned items. Indications 
from these tests might well be 
os applied to other types of stability tests 
sine e they serve to emphasize the 
importance of following the outlined | 
procedure exac ‘tly. This investige ation 
is not intended to cover all of the — 
ble variables but rather to show the — 
impor tance of some of the most obvious. 
~The North Carolina Highway Depart- 
ment has rec cently revised bitumino 
ns 
for high-typ 


Td Pressures on Specific Gravity of Test 


ad 0 
mum limits have been set at 200 psi 
for binder-type mixes 250 psi 
for surface mixtures. revisions 
adopted were based on approximately 
hundred paving projects designed 
with the test over a period 
= of three years. During this time a 
concerted effort has been made to 
correlate the laboratory design data — 


During the summer a 1954 a 
operative test series was conducted 
based on the compression test. Partici- 
pating» laboratories in cluded two ¢ 
mercial testing ors ganizations, aG 
ment agency, and the North Carolina 
State Highway Laboratory. Several 
= 
NOTE.—DISCUSSION OF THIS PAPER 
IS INVITED, either for publication or for 
the attention of the author. Address all com- 
Headquarters, 1916 | 


By H. Fred 


rather serious discrepancies were satis- 
fae ‘torily explained at a round-table dis- 
cussion following: completion of the 
tests. These discrepancies pointed out 
some slight differences in procedure 
have since been eliminated. 
became apparent at even var 
tions from stan re would” 
4 affect results. “Mol press ssure, ‘mold- 
ing temper rature, rate of loading, and 
breaking temperature of test specimens 
4 + appear to be critical factors. Sees 
Our laboratory has found that 4 by ee 
7 in. specimens compacted at 3000 i 
a! 4 by the double-plunge r method more 
1000 2000 3000 4000 5000 6000, ones arly approach field compactive condi- 
Compactive Pressure, psi tions as practiced in the state than any 
Cos of the other compactive methods in- 


The results: of the spec ial laboratory — 


vestigated. 


-~s are shown in the form of curves se 
in Figs. 1 to 5. Each point on the | 
different curves represents an average of of 
three test specimens. All specimens 


mens 
= 


peci 


3 


the same job mix 
2, an 
pressure e in forming 

pressure was varied by increments of - 

plunger method of compac tion. 

Specimens. 


for each individu: al chart were 
en 
an 
Figures 1, 1 3 are all based on 
4 the same set of test specimens. In this’ 
series the variable Wi as compactive 
he Specimens were broken at the standard — 
test tempe rature of 77 F at a rate of | 
Be loading of 0.2 in. per min. Forming : 
~ 1000 2000 3000 4000 5000 S00 500 psi from a low of 500 psi to a maxi- 
mum of 6000 psi. All test specimens 
of Compactive were formed using the double-end 
In Fig. 4 the variable Ww: 
rate of loading in breaking the test 
lens. was increased in 


4 


FRED WALLER, JR., Materials Engi- 

50 Bituminows Research Dept., North 
“210 215 220 225 230 235 Carolina State "Highway Commision, 
Specific Gravity of Compacted Specimens Raleigh, has active in establishing 
system of bituminous design for the Highway 


.—Density versus Stability Using 
Variable Compactive Pressure in Forming and in 1955 @ state award 
or his work in this field. 


t 


1956 


— 
4 
€ | 
‘Fi 
| 
| 
a 
— 
binder and Surface mixtures to include 
a 


of 3000 psi was used in forming the 
specimens, and load was applied at 0. i 
per min in breaking the spec imens. 
‘The average gravity of = 


called to Fig. 5 since eat control of 
the test temperature appears to be the - > 
most important item of the test 
’ Iti is believed that when the forming 
pr ressure reached the vicinity of 
psi any additional compactive effort bon 
does more harm than good. At this 
‘point the pressure begins to fracture the 
aggregate and cause degradation within. 
of Loading, in. per min The materials used for each | of 


‘crements of 0. 05 in. per min from a low aggregate— granite: (see Fig. 5). 
of 0.05 to a high of 0.50 in. . per min. oodlief Quarry. (Bitumen 100 
orming pressure was the st: andard asphalt) Fi Figs. 
3000 psi and test temperature was 77 F. shown in Table 


wage avity f too much or too little 
) Fi ine forming pressure will make 
igure 5 the effect of variations loc: de (Shaw P it)—limestone difference in the density and stability of 
in breaking temper ature above and filler James River Hydrate a mixture. Specifically, when 
below the standard test temperature of ¢ o. (Bitumen 85/100 penetration = mens were formed at 2500 psi (Fig. 
Test ternperature was varied asph: ilt) (see Fig. 4. they produced a stability of 362 psi; 
 inerements of 2 F from a low of 67 F toa i os Crushed granite Je and screen- ~ * forming pressure of 3000 psi produced 
of 85 The standard pressure ings from Rolesville Qui urry. Bitu- psi stability; and a forming pres- 


|} 


‘OMPOSITION OF ASPHALTIC MIXES a 410 psi. Likewise (Fig. 2), a forming 

- pressure of 2500 psi produced a com- 

psi pressure produced a specific gravity 
and a pressure of 3500 

produced specific gravity of 2.29. 

he differential is even greater at some 

of the lower compac ‘tive pressures. 

. Referring to Fig. 4, a rate of loadi 


0. 15 in. per min produced a s y 
; . a 308 psi; 0.20 in. per min produced a 
ibility of 331 psi; and 0.25 in. per 
Referring to” Fig. 5, when the test 


OF COMPACTIVE PRESSURE, DENSITY, RATE OF ard temperature of 77 F, the stability 
DE FORMATION DU RING TEST ING, AND TEST TEMPERATURE Ww iTH THEIR : ° 
EFFECT ON TEST RESULTS. lowered. Likewise, when the test 


temperature was lowered below 77 F, 


* stability was raised. 

Specific gravity of test specimen. 2.972 2.284 4 the range in numerical value for each om 


Numerical variation from correct specific gravity 0.012 | +0: 012 item of molding and testing procedure 


Numerical variation from correct stability, 


Percentage variation 1 from correct stability resulted in a stability value varying by 
no more than 5 5 per cent from the correct 
Rate of deformation during test, in. per min.............| 16 0.20 4 0.25 


: = from this table that i in order to obtain a 

per min..... 04 0 40.05 stability accuracy w ithin 5 per cent 


Numerical variation from correct stability, = 
Percentage variation from correct stability than to v from 7 7 
than 


umerical variation from correc est temperature. . 2 d 

Numerical variation from correst stability, psi any attempts are made to positive 


‘conclusions. 
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This equation is 


re 1955 Index to Standards which contains 58 entries under the heading ““Mois- _ 
many structures it is important to keep moisture out (buil« lings) or to keep — 7 
and does damage to the structure. Moisture influences the character and 
very desirable that it be present in cotton, but it plays hob in a mass spectre tro- 
relate to the movement of moisture through solids, analyzing moisture 
mechanism by which moisture behaves in solids), ASTM committees can — 
pa sometime that the movement of moisture solid. We distinguish, therefore, 
solved completely by any single 
x. 
that moisture within a solid can exi t ment, and all s 
factory expk: ination of the movement 
within the solid but also must include 
forces e S 
therefore, to enumerate the states in 


cessary processing ingredient for ceramics, masonry, concrete, etc.,and in =| 


icture of 
six 
possible states, , namely, vapor » liquid 
water, ice, chemical compound, : ad- 
sorbed, and dissolved. In each of these _ 
the water molecules, under cer- 
capable of move- 
y contribute 


In any movement of a “fluid 
must obey an —_ ation of tr: ans cseaaseod of 


»xpression of the 
acting on a small ment 
volume of the fluid. x In one dimension, 


‘ation of Eq 2 to the 
nt a moisture is instructive 
e it shows that the flow for each — 
he phases given above will be 
racterized by the evaluation of the | 
oe gradient and the resistive force. a 
appropr iate form of these two terms 
fer the migration of moisture in its 
oa various phases is developed beiow. 
he Migration of Moisture as a Gas 


The laws governing the flow of gases” 


through porous solids have been well 
established for some years, but the rela- 


2 is that, through its use, the operative 
“pressure is: itely evident, and the 
evaluation of A, clearly distinguishes 
the various mechanisms « of flow. : 


ture can move : asa gas only if tinge 
* pores running through the solid of sue 
pe size that the water molecules can mo 
_ freely within the pores without individ- 
ually coming within the influence of the 
solid. If moisture can move through 
a solid as vapor, the solid must also be 
_ permeable to other gases and the rela- 
tive rates of flow will depend on molec-— 
ular characteristics. On the other 
hand, if moisture penetrates a solid that 
is impermeable to permanent gases, it is 
r ‘ide ont that the moisture has not mov ed 
as vapor. Moreover, if moistu 
moves through a solid, as it 


£E a s Nors.— —There is s probs ably no s ubje ct of wider applicability <a 
ie ture Test.” — * The presence of moisvure influences corrosion of metals, it is a 
it in (tanks). Passage of moisture through the walls of a building cat 
- quality of soils, paper, textiles, wood, electrical insulation, leather and many 
movement in its six possible states—vapor, liquid, solid, chemical com- 
devise more meaningful tests Se moisture in engineering materials. 
porous or granular solids is a 
proach. The complexity and variety of states, 
states and can mig to the etl i 
- moisture not only must consider the 
all possible modes by which the mole- 
_ which moisture may exist in solids and, 


bd 

1 AST M work than that of moisture. Evidence of this may be found in the 
nec 
paint to peel and, when it conde nses i and freezes, impairs insulation efficiency 
ie materials. Sometimes we want it present, sometimes absent. It ch 
_ In this paper, the author reviews the various physical concepts which 
pound, adsorbed, and dissolved. Through better understanding of the 
t HAS been obvious for ae = the crystal s 
complicated phenomenon that cannot be 
the experimental results strongly suggest conditions, are 
w vays. Accordingly, any satis- 
physical state of the water molecules 
cules might move. It may be useful, 
on a theoretical basis, to analyze the 


ture in each of these states. 
Relation Between the Moisture and th the 


a If the pores are of suffici ‘ient size, the 


a vapor, as ‘liquid ater, or as ice. In 

addition, it is possible that the water 
aa molecules may be bound more or less 

wd "strongly to the solid structure so that to 

pee the three classical states of matter must. 

added three phases to cover recog- 

nized relations between water molecules 

and moisture may be present 

ical compound, it 

on th e surface, or it may be dis- 


at ads 
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F 


study, neglect extern: al es so tha 


we may use the equation in the form 


where D D/Dt denotes: differentiation 
following the | motion of the fluid, p is 
the density, p the pressure, and u 
the component a the velocity in the 

a-direction. F, is the external force, 
such as gravity, acting on the element, | 
and A, is the force opposing the motion 1 
te The term on the left is the a 

tive or inertial force and in genoa ; 
state of flow is zero. We may, for = : 


2 to the re move ment 


1a 


D. BABBITT, Scientific 


ASTM Committee C-16 on Thermal Insulat 
This is a simple statement of oe fact ing Materials and has worked in this =o 
° 


that in steady flow the pressure gradient 
is mans inced by the resistive or frictional 


Through Solids 
q 
— 
4 
— 
tion between the various flow mecha- 
nisms has not always been explicitly 
q pressed. The great advantage of Eq 
| 
Fi 
| hydrogen, it is certain that some mecha- 
nism other than gaseous flow has assisted 
| moisture as a gas, an 
— — 
— ll 


sradient is clearly the gaseous parti al pressure gradie nt has been com- 
pressure. Two possibilities, however, | paratively ignored. As with an absolute 
must be distinguished: the gas pressure —_—s pressure gradient, the moveme 
may be either an. absolute und a parti: al pre: sure gradient: 
characterized by various flow mechs a- 
Abeo! nisms de pending on the size of the pores ‘molstare to exist as free_ water. 
Gredient the gas pressures. Again we dis- realize the importance of this, it is 
tinguish four types of diffusion arising necessary to consider the semipermea ible 
the vapor moves through the four possible sources of resistance. membrane of the classical osmotic 
solid under the influence of an ae In the first the mean free path of the experiment. — In this experiment the 
7 _ pressure, a variety of flow mee — s gas molecules is less than the dimensions — =— al conditions are such that the 
are possible depending on the ns ature eS of the pores. The resistive force is built _ moisture might be expected to flow ac- 
he resistive force A,. being a up from the resistance offered cording to Darey’s law. In fact, how- 
ition of the forees whie h impede molecules of one gas to the mov ement Bren Darcy’s law is not obey ed, and the - 
ovement of the individual mole- of the molecules of the other. — The la moves against the hydraulic 
~s “cules through the pores, is dependent on * mechanism is the same as in the inter-— _ adient. It is obvious that a semi-— 
_the mean gas pressure and on the size of diffusion of two gases in free space ex permeable membrane is so resistant to 
the pores or, more specifically, on the that _the presence of the solid then movement water 
relation between the mean free path of restricts volume th: ut is avi ailable 
the gas molecules and dimensions the" 
moves ough sue a 
- first the mean free path i is less th: an ¥ the walls of the pores more often than __ suffices here to point out the limitations — 
dimensions of the pores. The resis- they collide with other molecules, and Darey’s law. 
- tive force arises from the viscosity of the ie the resistance to the flow is built up — oa The flow of liquid water through ein 
Bic and the flow obeys Poiseuille’ scum: ae - from collisions with the w: all. This is is complicated by the effect of capillary 
tion. In the second region. the mean the type of diffusion that is known as forces, Which must be taken into : 
free path is grester th: an the m- transpiration or free molecular diffusion. in calculating the hydraulic head. This 
5 of the pores. The resi stive force It should be noted that, since the resist- 2 is most easily done by substituting for 
arises from collisions of the arises from the collisions with the the pressure p in Eq 3 a potential “4 
walls of the pores, it is not dependent on which comprises both gravity and 
of the gas is known as molec- - the presence of the second ac- capillary potential. The 
ular or Knudsen flow. A third region -. cordingly , the movement of the gas point to remember is that, for the valid 
_is characterized by a mean free path through the solid is the same whether or se of ings a, the nei mus 
greater than the length of the pores. not a second gas is present ~ Transpir. 
~The molecules go through the solid with-_ tion and I Knudser n flo 
out colliding either with other molecules that in o ating pressure 
tha e the oper: clear from a way of osmotic ts tha 
or with the walls of the pores. Here ee e and 0 ‘an there are many situations in which 
the pore itself offers no resistance to the abso lute. “pressure. third moisture can exist in solids and yet be 
flow of the gas, and the presence of the 


characterized by a me an free patl only indirectly influenced by thehydrau- 
porous solid limits the flow only 


A greater than the length of the pores. lie pressure. 
reducing the area that is av: ailab le for The molecules go through the pores 
the mov of the molecules. 


or the solid. This type of flow is similar 
to molecular streaming except that the Although we know from: the move- — 
_ operative pressure is the partial pressure. | ment of ice in glaciers that water can a 
In the fourth region the mean free path -_ ate in the solid phase when the ae 
is of the same order of magnitude as the —_ pressure is great pond this mode of | 

i the molec ‘ules: either ¢o liding with other dimensions of the pores. This type migration is extremely slow compared to 

molecules or "hitting the walls of the of flow is intermediate between the first that of other phases and here we need 
pores. The resistive fore is inter- second regions. point out that the movement of the 
4 


egion, 
of 
the pores. Here then ‘re is a poss sibility of 


mediate between that of the first and 


water arises from the thermal motions of 
second regions. The flow of gas under The Migration of Moietere as Liquid Water the 


these conditions follows an equation of ‘The n ation of moisture through: solid state, molecules may possess 


the flow of water under a hydraulic 


“a Gas Flow Under a Partial Riuess Gradient pressure. It has been experimentally — lattice to the 
: ~ established that this obeys Darey’s of course, is a diffusion and there will be | 
ie. In the interdiffusion of gases in free t law whieh mi iy be expressed. in the — a net transfer of molecules from the = 


space, the of the takes form: places where the molecular jumps are 
place under the influence of a partial Brg: nia A we more frequent to those places where they 3 


=0.. are less. A diffusion such as this 
similar to self-diffusion in metals or to 
- the diffusion of one metal in another. — 
It is possible that water chemically — 


pressure gradient; it is this type of gas a 
flow bee it is most recognized as 
of p is now the pressure, 
s been a he the viscosity, k a factor depending on 
de ye ee of the diffus sion of — the permeability of the medium, and wu - bound to the solid may be subject to - 
gases when the gradient has been that ae the velocity of flow. Comparing Eq a similar diffusion; this must not be ov er- 
an absolute pressure, and the result has with Eq 2, we see that, for the flow of 
been that the possibility of the move-— liquid water, the resistive foree the list Of references appended to this 
of gas under influence of a equal to (u/k)u. ‘paper. 
ST M BULLE 


without hitting either other molecules 


porous solid as liquid water is simply suffi ‘ient energy to the 
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where is the free al water 
molecules adsorbed | on an area A, 
F can be obtained from the adsorption 
isotherm, and in a recent publication 

(1) we we have indicated how an expression 
for the spreading pressure can be ob- 
tained for some of the more common 
isotherms. Since equations are 


ie 


is. 
somewhat complicated, we shall not re 


produce them here. 


- Having de termined that, for the flow 


transfer, 
The of in the ergy, when t the volume i is changed at 
“cons stant temp erature and com 
As already pointed out, the pre 
he relation of moisture to solids is the a 
og dsorption of water vapor by hygro- | 
would 
water are bound to the sur- 
is 
a pressure lower than that which 
exists over liquid water at the same- 
are distributed throughout the body of | 
the adsorbing solid, presum: ably on in- 
‘lementary considerations that these 
adsorbed molecules are « capable of move- | 
a striking 
and 


sure: is & measure. of the change of free 
position. 
The marked chara ucte ristic of ( 
adsorbed molecules is two-dimensional 
scopic materials. In adsorption, the 
are in water fot 
temperature. The adsorbed molecules 
ternal surfaces, and it is evident from 
in Ww the solid. 
4 t of porous 
though it is | in hydroscoy lids that 


4 


the movement of moisture departs from | 
the laws given above, there has been | 
effort to relate the movement of 
moisture in a such materials to: acne ption. 


ure 
to use 


in Eq 2, we must now decide the 
nature of the resistive force A 
the picture of the migration of adsorbed 
moisture presented here is that of 
-moleciles moving from adsorption site 
- to adsorption site over the internal sur- 
-sistive force must be a function of the 
= energy required to lift the 
molecules over the potential barriers” 
_ betwee n sites. The problem is similar 
to that which has occupied the solid | 
state physicists in their research on 
- diffusion in metals and ultimately, with- 
out doubt, will be solved in a similar w: uy. 
For the present, however, it is possible 
to obtain a satisfactory tation of | 
the flow by using a mac croscopic rather 
than a a ‘molecul: ar picture e of the resistive 
fore [fitiss assumed that the moisture 
moves over the surface of the solid as a 
4 film moving with a velocity u, the resis- 
tive foree will have the nature of a 
S frictional force and will, therefore, be 
_ proportional to the velocity of flow. 
i The most simple assumption is that this 
force is equal to Cu where C is a co- 
efficient of resistance. With this 
ee the equation of flow 
ius 


almost invariably, Fic 8 
 Fiek’s law states that the concentra- 


tion gradient is the driving force for 


diffusion and, since concentration is” 
independent of the physical state of 
a the molecules, F ick’s law does not 
adsorbed moisture from 
moisture in the gaseous or liquid phases. 

ee The use of Eq 2, on the other hand, 
- places the driving for ce for diffusion in 
the | pressure gradient and since, on ki- 1 
hetic considerations, pressure is a func- 
tion not only concentration but also 

movements ‘the 


represen 


that are bound ‘and 
those that are free. 
In applying Eq 2, it is Gece that 
be: the pressure used be the pressure exerted 
by the molecules themselves. We have 
already pointed out that in the flow of liq- 
uid water the operative pressure is the 
hydraulic pressure, in the flow of gases 
it is the gas pressure, and in the inter- 
diffusion of gases | the partial pressure. 
te a. An adsorbed gas, if the molecules are 
_ free to move, will exert a pressure arising 
from the motions of the molecules. 
Since the gas is confined to. a 


the Press 


called the “spreading pressure” and is with experiment. Quantitative agree- 
ment is limited to moisture movement 


familiar as the spreading pressure of 
monomolec ular layers on liquids. at low moisture contents, but this is 
Tn thermodynamic "8, pressure is given af hardly surprising since the adsorption 
he relation: a isotherms ‘from which 


t 


so that the e uation for the spreading: 


ols adsorbed moisture, the spreading pres- 

is the appropr inte pressure function 


Since | 


s of the solid, it is clear that the re- a 


ressures were were not them- 
selves in agreement with the measure-— 
ments at the higher moisture contents. — 
the least, this approach does explain 
the rapid increase of moisture movement | 
at high moisture contents, and this is a _ 
_ strong indication that the fundamental _ 
assumptions are sound. 


‘The Migration of Moisture in the Dissolved ed 
Although the relation between 


_hygrose opie solid and moisture is gen-— 
erally assumed to be an adsorption, — 
= there is, in fact, no reason why it might 
7 not be a solid solution. In a solid solu- T 
tion the water molecules would be dis-— 
— within the crystal structure of the 7 
solid. The individual molecules, which, 
in adsorption, are attached to the sur 
face by a single bond, would, ‘in solu-- 
tion, 1, be attached to the crystal la uttice 
by multiple bonds; the binding would 
be three- rather than two-dimensional. 
Externally, however, the effect would be — 
the same and, as for adsorption, the 
thermodynami¢ properties would be 
obtained from the isotherm. Recently 
Malherbe and Carman (5) hi ive con-_ 
cluded that the adsorption of meth: anol 
on coal should more correctly be de- 


ribed as a solution than as a surface 
adsorption, and they have 
- that this observation may well hold for 
other materials. In cons sidering 
a the migration of moisture in solids, it is — 
i important, , therefore, not to overlook the 
possibility -of a solid solution. 
“ has been pointed out above that ‘i 
nog pressure gradient used for the diffusion _ 
adsorbed moisture is derived from 
ae the experimental isotherm. If the 
moisture were dissolved in the crystal 
rather than adsorbed on 
_ ternal surfaces, the same approach could | 
used determine the pressure: 
gradient, that is, the free energy could 
be obtained from the isotherm and the — 
a pressure obtained from the free energy — 
on by differentiation. The pressure in a 
 - ally analogous to the osmotic pressure 


solid solution would be thermodynami- 4 
is 1ce able that ‘the resistive 


takes 


at present about moisture that is dis- 
_ solved in distinction from adsorbed that 
ee it is impossible to give a definite answer. 
_ It would seem possible, however, to 
handle migration of dissolved 


moisture in a manner similar to that af 


states in water can 
present in solids and indicates nie ee 


| 
— 
q 
4 
| 
— 
d 
— 
| 
4 
— 
q 
tending to make the adsorbed 7 has been applied to the 
adsorbed ow of adsorbed gases: through solid sili af 
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_MODE s MIGR: ATI 


TABLE L. L 


al 


State of 


Moisture | Operative Pressure 


Na iture of Resistive 


re 

effect of a temperature on the 

migration of moisture can easily 


ON OF MOISTU RE IN $ 


mfp < 
mfp > 
mfp > 


a 


mfp < 
infp > 


> 


ial pressure 


id 
Cc 


Dissolved % Osmotic pressure 


“mfp = mean free path. 


modes of of the moisture in 
these states. The analysis has been 
confined to ul conditions and 
no attempt has been made to study th 
effect of temperature on moisture migra: 


is clear that a temperature 


n 


"Discussion 


flie t of opinion upon some of ‘the most —. 
prine the acce of this. 


differer nee is, that | ‘some tests are speci 
fied that result in no advantage to the 
_ user or the work in hand; others that give _ 
— that are misleading and fallacious © 
an indication of quality, inte rpreted 
a as s they are, and only serve to vex and | ir 
hamper the manufacturer. In the 
sence of better information, it may be ne 
natural for the user of cement to e ntertain o 
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») pression of official U. S. Navy policy nor are 
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views of the U. S. Naval Civil Engine eering 
— esearch and Evaluation L aboratory. 
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1940, 


February 


ail on Te 


: and a greater degree of confidence and 


7 prevalent today. As long ago as 1903, 


they related to retrogressions in 


plained retrogression in tensile strength 
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Force* | Type of Flow 


diameter of pores | 

diameter of pores FERENCHS 

Intermediate or Kozeny D. Babbitt, 


“On the D 
flow 
diameter of pores 


Wi iscous flow 


Knudsen flow 


>. Equations of Diffusion,”’ 
diameter of pores of gases Journal of Research, Vol. A28, 

es [Free molec Is 
inter diff (2) J. D. Babbitt, “On the Diffusion of 

Canadian Journal of Physics, Vol. 25 
(3), J. ett, 


Surface diffusion Sula 


Bist ring of 3 aint,’ Canadian Jour- 

oy Technology, Vol. 32, pp. 49-54 

Laidler ler, “TI 


and K. E. Shuler, “The 

Kinetics of Membrane 

<= Mechanism and Kinetic Laws for 
Diffusion Through Membranes,” 

gradient cannot be the immediate cause a nal of Chemical Physics, V ol. 17, pp. 

P. le R. Malherbe and P. C. Carman, 


of the movement of moisture and can (5 
operate only indirectly by eh: anging the “E “Swelling of Coals by Methanol and 
ts Significance,” Fuel, Butterworths 


pressure the resistance factor of 
=) 


Eq 2. If the changes in the ‘ations Ltd. 
and factor are known, the 


Testing of Cements Strength’ 


with suspici ion the statements of the ma ms i % ; begin to influence e the tensile-strength _ 
facturer affecting the quality of a cement 


properties of the briquet. “If retro-— 
in question, but it seems obvious that " 


gression in tensile strength again occurs 
with standard specifications and unifor eS ata later period, it is only an indication 
methods of testing, combined with full let llizat 
and up-to-date information upon the re- that colaplete crysta ion [of the 
sults of the several determinations made — silicates] has taken place, and < does not 
there would follow greater uniformity in indicate a disrupting action. _ As erys-— 
the material, less opportunity for dispute, — tallization takes place, the cement be- _ 
comes more and more brittle, and con-— 

mutual respect between men who are : sequently tensile stresses break it more 

seeking the same attainments—excellence e In light of tod ay terminol- 
of material, design and workmanship, in 
all projects that mark the prosperity and 


“hardening, of poly gel” 
ran Mr. Swayze’s review of the evolution 
ago by ies of the mortar briquet and his extensive _ 
quotations from the ASTM C-1 Sub- © 

committee VIL Report of April 1916, 

Hatt, in his dise cussion of Larned’ s although interesting enough, not 

Paper, as aware of imperfections in prove conclusively that the briquet ten- 

the briquet testing apparatus insofar as _ sion test is unworthy of retention in the — 

ASTM specification for portland ce- 

ment. feel obliged, therefore, to state 
— that I cannot agree with any premise 


the briquet is impracticable, as 
ne at-cement  briquets. His explan- | 


means of determining the tensile 
ation is applicable equally well today strength of yortland-cement ‘mortar, 


paragraph was writter 


more than fifty years 
and in a nutshell describes a situation 


served tensile strength with increasing 
Several years later, O'Hara‘ ex- 


regard to portland-cement mortar. ‘merely because of nonuniform tensile- 
Retrogression at early ages is due to _stress distribution in the specimen. 


the presence of rapidly hydrated cal- ie loke and Evans’ have stated the im-_ 
cium aluminates; beyond 28 days age, prov ements needed in the apparatus 4 
“the slower hydrating cale ium silic ‘ates employed for testing mortar briquets, 
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y have shown how the use a 
_ suitable rubber inserts in the jaws of 
the briquet-specimen holders would re- 
duce or practically eliminate stress con-_ 
_ centration on the bearing surfaces of the 
_ Anderegg, Weller, and F ried, in thei 
des ussion® of the proposal made by © 
Cloke and Evans, considered wen the 
gp trated the sibility 
dec ‘reasing local stresses within a briquet 
when | under the influence of modified 
grips. They also had promulgated® 


a — al proc edure for correction of abe 


of briquet neck, and 
= radius of curvature of the nee i 


The use of this method would assure © 


an indication of true tensile strength of 
_ the mortar because the K multiplying- 
factor w joi correct for the lane k of uni- | 


> 
, Weller, pes Fried recom- 
“Tf it seems desirable to 
use a ar 2 So type of specimen, the grips 
be as far out from 
Based upon their investigation of 
problem, apparently there is no doubt | 
that (1) by narrowing the neck, 2) 
by increasing the radius of curvature, 
(3) by gripping the specimen at = 
_ points relatively far from the failure 
section, a truly uniform stress 
bution could obtainable i 


could 


of the brique t- 


given nt 7 
device and to the authorized 
use of the K factor developed by Ander-— j 
egg, Weller, and Fried. Such revision 
of ASTM Method C 1907 and its” 
attendant effect upon ASTM Method | 
C 150,* certainly is a more worthy at-_ 
tempt at a meeting of the minds than | 
complete abandonment of the tensile- 
Strength requirement portland ce- 


OR, R. Weller, and B. 
‘Tension Specimen Shape Apparent. 
Strength,’’ Proceedings, Am. Soc. Testing © 
Method of Test for Tensile Strength of 
Hydraulic Cement Mortars, 1955 Book of 
ASTM Standards, Part3,p.188. | 
Specifications for Cement, 1955 
3 Book of ASTM Standards, Part3,p.1. 


*W. H. Glanville, ‘Mortar Tests as 
Guide to the Strength , Conerete, sig 
, 


Structural Engineer, Vol. 


b 


strength of wet mixes of 1:3 standard 


gestio 


4 


The vet the to 


Pens 


(F r= 1 +d, tr), which is no remedy for. 


condemn the tensile strength require- the principal defect in the briquet, 


ment in Method C 150 may be inclined 
also to pronounce Method C 190 as 


unfit for further use. It may be well ot the other suggestions have been 


therefore, consider the following. 


Under transverse loading the extreme 


fiber stresses on the and com- 
pression sides of a prism of homogeneous — 
material are equal; as portland-cement — A 
“mort: ar is not truly homogeneous and 
as its tensile strength is but a small 
ction of its compressive strength, it 
ecomes obvious that the flexural 
ile strength. “The 
best guide to the tr: nsverse strength of 
concrete is given by the transverse 


mortar,”’ according to Glanville,? ‘‘al- 
though the tensile strength of these 
‘mixes is practically as good.” More- 


over, it is of further interest to note : 
Glanville’s statement that “ . . . since, 
however, tensile strength tends to a 
limiting value at an earlier age than com- 
pressive strength, and a small change in 


transverse strength: is then accom- 
panied by a large change in compressive y 
rength, it would seem a Ivisable in 


cement 
pressive strengths. © This is particularly 
impertant with high-strer ith cements.’ 
_ There are times in every laboratory 


briquet be le engthe ned by increasing 


since it ignores the influence of modulus 
of elasticity on briquet strengths, all 


tried prior to the time the authors — 


cited had suggested them. - 


endati 


The | 1940 recomm on of C loke 
and Evans that rubber inserts 

in the briquet clips is antedated by a -o 
statement by Richard K. Meade in— 

Portland ‘Cement (1911 edition) that 
rubber “cushioned clips “usually give 
results. which are only 80 to 90 per cent | 
of those obtained with standard clips.” — 
present author had a_ similar 
experience with rubber inserts in the 
early 1920's. 
The “1940 ‘proposal of 


Anderegg 
Weller, and Fried tl 


3 at the neck of th 


the radius of curvature and that the 
clips for gripping the specimen be 
applied at points relatively far from the 
failure section, was anticipated by 
John Grant in his studies of ietaeet 
sizes and shapes between 1865 and 1871. 
Illustrations of six shapes with mini- 
mum sec tions of 114 by 1% in. and four 
with 2 by 2-in. sections tested by Grant 
are shown by Redgrave and Spac ‘kman 


Calcareous Cements, 1924 edition. 


‘hree spec imens eac size had 


the mi nimum section or else a mode rt ate : 


when preparation of mortar. prisms for enter length of prismatic form. 


flexural strength tests may not be fea- is. 
sible and when mortar briquets are better 
suited to the circumstances prev: ee 
at the time. In other instances, for 
imple in certain research projects, 
the tensile strength requirements of 
portland cement may be of particular” 
significance as they re late. to rupture ol 
modulus values with ans- 
vi oading of n 
closing, I respec tfully invite : atten 
tion to the fact that not only is the 
tensile bric juet a classic in the portl: and- 
cement literature but it has been found — 
useful to both the portland-cement 
manufacturers and the consumers for 
three-quarters of a century. 


Mr. Myron A. Swayze (author’ 


ow discussion of my 
Mr. Lorman h 


testing ‘not overed, | by the previous: 
discussion C. Hanna. These 
are for the use Tobber inserts for 

briquet. clips, use of a strength cor- 
rection factor based on curvature of 
the neck of the briquet, increasing the 
present radius of curvature by lengthen- 
ing the briquet, and by gripping the ¥ 
specimen at points relatively far from — 


the failure section, ASTM Committee ee C 


With the exception of the Anderegg, 


Weller, and Fried correction factor 


resist int enough to pure tensile stress: 


le ngths of thes 
forms were 5, 6, nd 74 in., an¢ 

clips were evidently applied near the 
Is. While the authors do not sti ate 
why Grant abandoned these shapes for 
~ what is substantially our present one, it 
is logical to assume that once the 
inequality of stresses were removed ; 
from the minimum sec ‘tion, it became 


elongated 
| "14 
ray 


an 


this method of testing had no place ~ 
s brought up several sug- ree matter is nevertheless very important. 


veme ment of brique t % Properly made prisms with plane sides — 


which was devoted 
testing, the 


my original paper, 
to the history of strength 


can be broken first in flexure, and then 
the ends used for compressive e strength — 
determinations with much less effort 
than we now expend in mixing 
molding the two different mortars for 
briquets and cubes. With such a test 
specimen the tensile and compressive 
strengths as. found will have a direct 7 
and real re relation m to eacl h other. 
ST) 
has already adopted Tentative Methods 
Test for C ompressive 
Febru 
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Hydraulic-Cement Mortars!®? C 
54 T and for Flexural Strength of Hy- 40 = 160-mm prisms. Their specified — should sabinens seem self-ev ident ‘th: . 

a drautic-Cement Mortars! C 348 — 54 a rate of loading specimens at 600 lb the proper means to ga iin this — 

cover such 1 testing, using a2-in. prism. per min indicates the use of a is to dev elop ASTM 

An addition to Federal ifics ation machine for the flexure test. Methods 349 348 to 
‘ements The author is fully in sympathy witl Keg = 

“those who wish to obt: ain some ni ae 

are of the ratio between transverse = ith such 

Bh 1955 Book of ASTM Stand: eis, Part 3, a. compressive strengths developed by valuable goal ahead of us, we should not 
55 Book of ASTM Sts andards, Part 3, cements in mortars concretes waste time in trying to doctor up an out- 

161. Both are important to the user as well moded and long discredited tension test. 


on ater- ali sin ements 
Ellingson, J. L. Gillen, and J. E. Kopende 
Chemical of Portland Five variations of the Standard Method of Chemical Analysis of Portland 
ment (C 114-53)" include a procedure — Cement (C 114) were studied in an effort to eliminate a number of the steps re 
determining “water-soluble alkali” this method. The preferred method as developed in in this study consists of 


a cement.- Since this method was devel- shaking 25 g of cement with 250 pe of water for 10 min, filteri 


much information has funnel, and det ng the k ‘20 and Na2O 
known regarding the manner in whic h- 


photometer. 


Newkirk? has shown that, 
SO; and K.O, the KO will be combined | “When 1 an oxide system, such as port- the liquid containing the other «asa 
_K,O exceeds the quantity that can be perature is reached at which a part of the cement kiln, the clinkers are made up of — 
combined with the available SOs. chs arge melts. liquid generally small amounts of two liquids and crys- 
the SO; equals or exceeds the | quantity contains small amounts of all of the _ talline compounds, such as 3CaQO- SiO; a 
required to form K,SO, with all of the oxides of the system. Portland-cement 
K.O, none of the compound K,O- 23 from many systems in Tn this the one liquid will 
Ca O-12S8i0. will be formed. mel - that the liquid formed by the melting of. : be referred to as the sulfate liquid and 
If the clinker contains and SOs, the is not 1 mis cible witl the be retorted to as the nor- 


the Na,O will form NasSO, and 
8CaO- if the Na,O 


avi If Oo. A. ELLINGSON has, for the past 13} years, : served es | 
s the ity Leader in the Research Laboratories, Universal Atlas Cement Co., 
orm Na25Ox, none of the — Gary, Ind., and, in this capacity, has supervised the investigation 
will be formed. 


and of analytical methods to cement 


present, they form a solid solution of | peor 


K.SO,+ NaS¢ and the compounds 


Al: 20s. __ If the quantities of these oxides 
are suc ‘+h that both K.O- 23C aQ- 12 
the. 10y years hes studied oad methods of 
ill have the composition 3K; N: analysis to meet the needs of the cement industry, especially the use _ 
under other conditions, the solid of fame in and determinations. 
IN OF THIS PAPER 
TED, either for publication or for | 
ie the attention of the author. Address all 
communications to ASTM Headquarters, 
1916 Race St., Philadelphia 3, Pa. 
11955 Book AST Part 3, 
69. 
2 Terry Newkirk, “Effects of 80s on ’ 
the Alkali ompounds of Portland Cement 
Clinker,” Journal of Research, Nat. ahh in ‘the “portland ‘cement es pecially in 
Standards, Vol. 47, p. 349 (1951). 


K80, and K,0-23Ca0- 128i0, if cement clinker, is heated, | e, in the hot zone of the portland- 
> 
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pere mel toa Sail w ill be referred to 

clinker glass. The liquid 

contains Na,O, K,O, and SO; and the 

‘normal liquid contains CaO, 

SiOz, FesO;, MgO, and the other minor 

oxides as well as some K:O and Na,O, 
a if the SO; content of the clinker is less 
than that to convert all of the 


me ent, most a the: alk: ilies very likely 
in the liquids present in the hot zone of 
‘the rotary kilns. If the cooling from 
this condition is sufficiently slow, the 
lid solution of the sulfates will | 


normal ¢ clinker liquui 


mely rapid, both liquids might be 
quenched to glasses. interme- 
diate cooling conditions, some erystalli-. 
remain uncrystallized. Hence, depend- 
ing upon the composition of the clinke 
and the cooling conditions, the alkalies’ 
in portland cement will exist as some or 
all of the following phases: (1) solid 
containing and (4) 
23CaO- 128i 28i02, and (5) Na.O-! 8Ca0- 


OF quilibrium Studies Involving the 


Potash 
Compounds of Portland Cement, 
Nat. Bureau Standards, Vol. 2 


‘Gilliland and T. R. Bz artley oy, “Ws ater 


Solubility Rs Alkalies in Portland Cements,’ 
Journal, . Concrete Ins 


are 


Th 
ys as -23¢ ‘aO- 12810. 
Nz 8CaO-3Al]0 5. If ‘the cooling 


zation may occur and some glass may the alkalies in portland cement can be 


gis 
clinker 


ai.” 
A 
soluble alke ali” 
fied. 
duced toa the amount of 


Taylor? pointed out his “wa 


and that of earlier investigators showed 
that the amounts of water-extractable 
K;0 generally ine creased as the SO; 
content of the clinker increased. — This 
- ork showed that the alkali sulfates dis- 
-_ almost immediately when the 
cement mixed with water. The of the liquid phase of the cement 
{ clinker K,0-23CaO-128i02, and _ paste and calculated the results in terms 
NasO-8Ca0-3A1.03 dissolve slowly and 


-* the original water content of the — 
release the alkalies to the liquid phase of paste, the results should not be 
the cement paste during most of the _ nificantly in error. aad OS 
period required for the cement to react 
with water. Gilliland and Bartley‘ | 


demonstrated this by determining the 


soluble alkalies of neat pastes, stored methods for ¢ extrac ting the a- 
100 F, at ages of 7, 28 and 90 days. - 
y found that, generally, the 

dissolved at a greater rate th: 

- In some cases, all of the alkal nls 
were not dissolved at 90 days. — 

The term 
reality, has no meaning because all of | 


ay the tots al alie 
ranged from 0.24 
“water-soluble alkali, in (106. per cent. Group. B consisted 
- white cements in which the total alka-_ 
lies varied between 0.13 and 0.33 percent. 
Group consisted of gray cements 


in whie th the total alkalies ranged be- 


leached from the cement with water. 
The alkalies that are determined by the 
present method for “wate r-soluble | tween 0.27 and 0.98 percent. 
alkalies’’ are prisoarily those that exist Method 1.—ASTM Method C 114-53, 
in the cement as the solid solution of _. Water-soluble alkali _ method, , except — 
K,80,+Na.SO,, either in the erystal- 
line or glassy form, and those that eee of varying the size of the sample 


dissolved within a few minutes after the — between 25 and 150 g, as called for in 


Method 2 


—Same as method 1 with — 


In view of this knowledge that aaa 
ali sulfates in portland cement, either Je through the steps of ob- 
as glass or as solid solutions, dissolve al- _ taining the filtrate. The a photo- 
most immediately when the cement is metric method of AS TM Method C 
nixed with ws ater and that the alkalies — 
present as clinker glass, K,0-23CaO-— 
128105 and ay O- Os, 
ed that the 


Method 114 as sections 21 to 24.0 
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203 


22.79 
20 
75 
SO 
Ol 

21.98 


MgO | 8 


63 
63.4: 
63. 
64 
63 
64.4 
63.74 
63.93 


100 
99.9% 
100 
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100 
100 
100 


100 
100 


90 


| 


61 
52 
65 


5S 


100.072 
100.103 
100.088 
100.067 
100.07 

c 100 = 


0.012 | 1.4 


(0.088 


007 


0.084 
73. | 0.121 


7 ¢ 
14 Ji 100. 
6S 
74 
37 100. 


23 


= 0.80 
0.13 


2.11 
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water that would be combined with the — 
cement would be very small. Hence, 
if one determined the alkali content ina — 


sig- 


— that a 50-g sample was used in all cases 7 


> 


228- T® ws Was | used in det etermining the 
7 


7 ‘a 5 Method C 228 has been ine orporate od into 
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ag 
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4 | q 
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5.25 | 3.01 | ) if 0.138 
5.36 | 2.48 > | 0.83 | 0.12— 
571 245 | 64.98 | 1.12 0.12 | 2.08 | 0.84 | 087 | 016 | 0 
No.6.......| 25.6 | 4.7 | 0.83 | 65.8 | 0 
— 98.78 | 4.83 3.76 | 64.09 | 1.29 | 0.10. 
21.94 5.76 2.46 | 63.52 | 2.57 0.16 | 1.51 | 1.06 6 
20.47 6.57 | 2.84 | 63.24 2.84 (0.66 | 0 
No.6.......] 21.91 | 5.59 65.07 0.95 | 0.09 | 1.66 |. 115 iv 


UK 0 and Na aO in the filtrate a after 


ans zing the filtrate in 3. 

& 20 in n filtrates from Me thod C 114-53 Method 5 .—Same as method 1 exc “no wor was 
ranged between 0.14 and 0.18 g per that the size of the sample was varied method 1. 
mi. Accordingly, the filtrate was acid- Ng is specified in ASTM Method C 2 = In general, the 1 ‘esults with 1 method 3, 

| 


i ified with 10 ml of concentrated HCl = Method 6.—Same as method 2 except shown in Table II, were in good : agree 
and made up to 500 ml. Then, 50 ml that the size of the sample was variec ment with those obtained in methods 1 
plus 8.5 ml of the stock calcium chloride a is specified in ASTM Method C 114-i 53.  and2 . However, method 1 is not iden- 
solution of Method C 228-49 T were | tical with Method C 114-53 in that 
_made up to 108 ml and analyzed for Discussion of of Results -50-g sample was used with all cements 
and NaxO. The results of these The results by the first three methods 
determinations are to Na,O, for the group A cements are given in for in Method 114-: 53. Also, a 50-g 
determined in method Table II. It may be seen from this table ‘St Was use with all cements in 
lowing formul: that the results obtained by method 2, in was decided, therefore, to 
4 = per cent K.0 x which the individual alkalies \ were e de- jake an addition al se eries of tests in 
rmine with the rar 1ich methods | and 2 were ch: anged to 


spond with Method C 114-53, with 
ry well with for Ni ob- to me size the and 


ob- 
verting NaoSO, to NaoO). For caleula- 


instead of the variable size § si ample called — a 


tained by ASTM Method C 114-53, as ‘ Bs ; 


rod C 114-53 
114-58, the K»SO, is considered as TABLE SOLUBLE ALKALIES IN GROUP CEMENTS. 
Method 3.—A slurry of 25 g of cew - 
and 250 ml of water was shaken con- ED 
min and filtered on a Buechner funnel 4. ‘Method 1 Me thod 2 
{ samples of 50 ml of filtrate acidified — 
with 5 ml of ¢ ‘oncentrated HCl to w hich — 
8.5 ml of stock calcium chloride solution 
_ were added and the solution made up to_ ae N 
100 ml. The results were to 
Nax0, as in me ‘thod 2 N 
Method 4 A slurry ot 7 75 cement 


and 250 n ml of ws ater P as en Tor * 0.807 + NaO. 


14 i 
‘| 0.35 | 0.038 | 0.3 


ALKALIES IN GROUP B CEMEN 


Method3 =| #£:‘Method4 Method 6 | ‘Me thod 3. Method Me thod 6 


KO | | KO | NaO | KO | 


003° 0.004 0.004 | 0.002 9.001 

014 | 0.005 | 0.022 | 0.003 0.002 

026 | 0:608 

035 : 033 


TABLE IV.—W IN GROUP C CEMENTS. 


Na:O* 


0.26 0.03 26 | O27 
| 0.02 | 0.05 
16 | 0.02 (0.18 0.0% 0.0: 


a ‘min at room temperature. The re- modified in method 1. Because of this — 
— mainder of this method was identical good agreement and because the opera- ; 
y 
| 
we 
q 
x 
— 
imi 
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iia 
— 
— 
. 
— 


- 


size of the sample from 25 to 75 g and © better agreement between the results by | by en two methods is 0.03 percentage 7 
_ the shaking period from 10 to 90 min. -methods 3 and 6 than by methods 4 and points equivalent Na,O content. This — 
was called = 6 is also the greatest variation be tween 

method 4 and the modifications of — Che cements of ‘group C were an: ily zed a the results by the four methods. — — 
methods 1 and 2 were called methods 3, 4, 5, and 6 and the results appears, therefore, that any one of 
5and6,respectively, | giveninTableIV. = methods 3, 4, or 6 be substituted 
cements of group B were Methods 5 and 6 are identical, except for method 5 (Ci 14) for ws ater-sol-_ 
‘- zed by methods 3, 4, and 6. ‘The re- for the methods of determining the — uble alkali in cement. Method 3 i : 
are given in Table ITI, from whic alkali contents of the extracts ferred because of the short shaking 

may be seen that there is greatest variation between tl sults 


‘he Properties s of Role le of 


H 
y Hansen 


ulfate 


in th ning the 8 range a 1.5 to 24 per as’ 
ly 7} 

duced cements which were ve ry quic k- views: brief y facts about cer irkedly change either the © 
setting. He claims that it was difficult sulfate that pertinent howe amount of heat, released or the strength — 


these cements until they were ground the mortar. Lerch also found that 


with gypsum in accordance w ith the ‘4 shrinkage of mortar bars stored in 
discovery by P. I. Giron the at the air and the expansions of mortar 
setting could be controlled by grinding stored in water were lowest when 

the clinker with gypsum. Giron was increasing the SO; content of the cement SO; content of the cement from this 

led to this by having observed workmen from 0.03 to 1.0 per cent dec reased the ¢linker w as in the range of 1.5 to 
in’ France add plaster to the mixing amount of heat released in the first per cent. This led to the concept that - 
= water to retard the setting of cone rete | 5 min from 4.0 to 2.3 cal per g. This there is an optimum SO; content for a — 

used in sidewalks. demonstr: ates the effectiveness of cement made from a given clinker from 
Since it prevented what is commonly in preventing flash set. However, the the standpoint of maximum strength | 
known today as ‘flash set,’’? cale ‘ium show the early ages and minimu ye 
sulfate | ecame known as a retarder. content of “the cement from 0.03. to 


er TABLE I.—HEAT OF HYDRATION, CAL PER G, FOR PE RIOD” INDIC ATE ~~; 
of 


um sulfate in the setting per cent 5 min 80min 30 min hr 24 he 
hare lening of portl: and-cement a 


in a paper published in 1946. cho 


ly days of ury 


studied the. influence of gvpsum on the 
rate at which cement pastes release 
a heat, on the strengths developed by 
mortars, and on the volume changes of | 
mortar prisms during storage in water. 
= and in air . Table I gives data from ds 0 per cent increased the amount an 


9 2 
Lerch showing the influence of gypsum releas 12 hr from 9.i m . 
heat of hydr: ation of cement ned it | is seen that SOs 


« 
ae may be seen from T able I that 
NOTE DISC TSSION OF THIS PAPER 
IS INVITED, either for publication or for 
the attention of the author. Address all com- “cements which 


munic ations to ASTM Headquarters, 1916 ‘one saiften in Table IL 

Race St., Philadelphia 3, wre 

Robert W. Lesley, “History of the Port- 

land Cement Industry in the United States,’ TABLE IIL—COMPRESSIVE 
International Trade Press, Inc. gfR NGTHS OF MORTARS AT 


Many portland-cement clinkers, when INDICATED, PSI 
ground to powders without additions of cal- - director of research, 


liberate heat very rapidly and set into per cent day 3 days 28 days y 1 Atlas Cement Co., Gary, And., 


“masses that cannot be readily reworked to s conducted research on the constitution 
‘ 


280 off portland cement at the National Bureau 


1 
3 William Lerch, “The Influence of Gyp- 1.5 |_| 1410 060 of Standards and on portland cement co 


n- 
Cer ceedings, Am. 9....| 1400 7280 | 96 crete for the Portland Cement Assn. 
ar ner astes, roceet 4 736 


plastic pastes. _ This ty pe of setting has been © 3...| 590 y f 7220 g 9 
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Soon after the us use of calci iu sulfate Hemihydrate(CaSO4¢0.5H2O + Heat = Soluble Anhydrite(CaSO,) + Water (0.5 
became general cement. technologists Soluble aSO.) Heat = Natural Anhydrite (CaSO,) 
found that certain cements developed 


false set, rubber set, X-set, and pre- TABLE IV.—FALSE SE 
mature stiffening. Pastes that showed 
this type of set did not become hot and Powde =| 
the stiffening could be destroyed by 
£ per cen per cent. 
al working of the paste. Hence e, 
'-4 this type of set could not be classed 
Brandenburg‘ appears to hav 
among the first to explain this ty 
sett ing® in a ns of the setting of de hy- ae as contained powdered gypsum. ap" al 
 drated gypsum formed because of high 
temper: the finishing mills. 


Table III shows the reactions produced 
by heat on gypsum. plunger at 3, 45, and 8.5- min the: atmosphere is 

Ss é 


"When gypsum is first heated, intervals after the first addition of rate of this reaction is 
which jg Water to the powder, remixing the paste, slow: at the low temperatures but is 

commonly plas of and redetermining the initial penetr: relatively fast at a temperature of 212 F. 
heating converts the hemi tion. It may be seen these data of Table V show that it is” 
wi to See to soluble anhydrite which, results that all of the pastes containing _ necessary to know both the temperature x 7 

turn, if heated for relatively long dehydrated gypsum stiffened apprec - and the relative humidity of the atmos- 
of tes ob tively hich temperatures ably in this test. The paste made upof phere in a bin of cement in order to 
is converted to natural anhydrite. d 25 per cent sand and 75 per cent qui tz predic t whether or not the gypsum in | 
All of t with contained only 0.5 per cent SO;. These — the cement can dehydrate during 
at stmospheric temper: results demonstrate that a small amount stor However, these data do not 
ona crysti allize as gypsum. The pike of dehydrated gypsum, in crysts ulizing show anything with respect 
gypsum in such a paste, can produce rate at whic h the gypsum will dehy- 
iydrate and soluble anhydrite, when measurable stiffening of the paste. 
s s ore ned 
whether 9 ht there wil be 
TABLE V.—VAPOR PRESSURE IN THE su flicient of the ‘cement 


Las) 


H.O, 


per cent in 4.5 min a ies 8.5 min 


-Penet ration, mm 


to gy ‘umn, and gypsum 
é 


wn ths at. ‘thi Tempera- | Vapor | Pressure 
tion of gypsum in cement pastes is one Fahr | ps,mm pw,mm X 
cause of false set; in fact it seems likely |-- 
that this is the major cause of false set. hat is. “tl vl 
The stiffening produced by the crys-— 6 2. _ That is, it appears that the atmosphere 
 tallization of gypsum is demonstrate 26.3 48 actually surrounding particles of 
he data of T bl IV In thie cement throughout the pile of 
272.4 3 355 may, in most cases, be high enough 
quartz sand was ground to the fineness ee 8 760.0 | 9 ae 4 
moisture content to maintain a very 
of cement with sufficient gypsum >. a 


yield powder with an content of ‘ow rate of dehydration of the gyp: ‘um 


“Table 1 V gives data for the dehydra- at a temperature of 200 F. 


2.0 pe . This We 
tion of gypsum taken from Mellor.’ apparent, however, that factors, such 
BYE second column of this table giv es 


was then tested alone and in blends He _as the temperature and humidity of the - 
with pow dered quartz which conshiliand _ the vapor pressure of water (ps) over wie atmosphere as the cement is transported nt 
sample of gy psum at the temperature —to the bin, will affect the humidity * = 
no SOs, using a method developed inthe The third col th t th 
laboratory of the Nebraska Department _ given. The third column gives the | the atmosphere throughout the pile is 
‘i Roads and Irrigation for testing for be apor pressure of water (pw) over a of cement and, accordingly, affect the 
sample of Water r at. the tempe rate of dehydr ation of the 
in: TM Normal Co “given and ps/pw is the vapor t is, therefore, no surprising 
sistency Test,* molding in| the Vicat pressures — as relative humid-— cement technologists are not able to 
mold, the penetration of ity. define the operating conditions nec 
‘The | this table is that sary to eliminate completely ‘Pro- 
- gypsum will lose water and form hemi- duction of false setting 
hydrate at the temperature given if the Cement technologists are often 
bei ny & p. 96 lo — relative humidity of the atmosphere in why they continue to use this unstable 
5See R. F. Blanks and JL. vhich it is stored is lower than the value 2 ~ compound as the retarder i in cement. 
Phe Set in Portland Cement,” Preseatines: given in the fourth column. That i This question does not recognize the 


cements stored at 
200 F are not likely to develop false set. 


\ 1 9 
for reaction CaSO,-2H,O = CaSO, fact that there are many portland- 


Test Book 5H.O + .5H.O will take ace at cement clinkers that do not produce 
of ASTM Standards, Part 3, p. 178. ae *F when gypsum is Stored an ca flash setting cements when ground 
7 J. W. Mellor, ‘‘A Comprehe of less than without any addition of calcium 
on Inorganic and Theoretical New York, he humidity or it will take place — However, those cements would not be — 
Vol. IIT, p. 768, o., New 212 

¥. (1923). (212 F humidity of idered satisfactory from the stanc and- 
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1ents for the sole purpose of acceler- strength. No natural or artificial com- 
pound or ‘mixtures of compounds have ‘fs types of construction, the operation 


ating the rate at which the cement 
minerals react with water. 
Gypsum is: unique in that it is an 


abundant natural mineral and in that r _ hydrate and wslihle anhydrite have the ae calcium sulfate do not interfere with 
it can both retard the that tarding and acceler: ating properties of 


Editor’s Note.—In this paper 


~ been found that have the properties of are such that the false setting properties | 


gypsum in these respects. “Hemi- 


pt the they 


ea false set. However, 


of cements containing these forms of — 


in many Fat-- 


concrete, 


tee achieved wide use in measuring meth te 


insulating materials. The in 
the 
_ known ther 


or meter heat flow. They have found 
in several engineering fields and 


some of these uses are described. The 

‘ paper covers the construction 
= Pa ation, and use of such — 
Although the construction methods 
mi aterials vary widely, the basic con- 


for all the flow me ters 
7 are the same. : These meters consist of a a 


thermal ‘resistance layer and means of 
measuring both the temperature drop 
aeross this layer and the mean temper 
os ture of the meter. As heat flows 
through the resistance layer a temper: 
ture gradient is set up which is propo 
tional to the rate of flow. By deter- 
mining the relationship of heat flow to M 
temperature gradient for any partic ular 
ae meter, a meter calibration is obtained. * 


z Correlation of this calibration with the 


mean temperature of the meter is nec- 
essary because the output of of most meters 
varies with temperature. « 
neteristic 
phe points mu 
AS 


1. 7 T he resistance er should 
be a material that will not change (phys- 7 
ically or chemically) throughout the tem-_ 
- perature range of intended use. 
should be a material that is thermally uni-— 

- form over its entire area and will remain 


It also | 


NOTE.—DISCUSSION OF THIS PAPER | 


i INVITED, either for publication or for | 
a the attention of the author. 
A communications to ASTM —— 
a: Race St., Philadelphia 3, Pa. 


Address all 


iif able over long periods of time. 
hard enough so that it will not be pile and also be as easy to use is a 


strument, 
ture gradient across | and me: 


be 
compressed in use and should be easily © 
handled and fabricated. If the materi: ia 
changes while the meter is in use, then 
the reproducibility will be impaired. Ma 


couple system, because 
terials used for the resistive layer include of aking 


high-density 


2. Although other temperature meas-_ 
uring systems could be used, most workers 
have found thermocouples most adapt- 


able and most reliable from a reproduc on the side, de 


bility standpoint. It is important to 
choose thermocouple materials that are 


easy to work, that produce a large measur- Mm : 


able signal with s a small temperature afer. 


ence, and that will not —- in use, 


-constantan and hromel- 
constantan thermocouples 
found satisfactory he. ad 
chromel-constant: an 
stantan lies in its lower over- 
conductivity and higher 
However, copper-constantan: mater ial 
has the advantage of having no thermo- 


tages over systems. The fine 


wires or thin strips of metal that make © 


up the thermocouple system are easily 
abe icated and incorporated into the 
final unit. 
— connected i in series to give an increased | 
The only mn system that will give 


sensitivities equi ling that of the thermo- 


thermometers. 
has been used, 
as the thermo- 


sy stem of resistance 
This resistance system 
but not so extensively 


ocouples connected in seri 
and so arranged that all the like jun 
tions are on one of the alt 


measurement is automatically = ained. 


wipment Applications 


low-c tance meter 
built at thislaboratory, 
oe he materi: rial chosen for the res 


thie k 


‘output. 


electric potentials (thermals) at_ the 


junction of the leads since the copper 
leads are connected directly to the cop- — 
_ per. When chromel-constantan is used, 
it is necessary to connect the copper 
leads to the chromel and these junctions 

then become thermals that have to be — 
controlled. course, this control 


only means making sure that both 
june ‘tions are at the same temperature, 


w h ate ke eeping them very 


complish. 4 


heat meters. 


GILBO, Armstrong Cork Co., 
“search and Development Deiter, 
‘Pa. as been studying, building, and oper 
ating heat 


oh February 1 956 


of the difficulty 


a connection. 
‘corkboard, cork With thermoco 


tion, paper, rubber, and plastics. 


a4 


—— — 
—i 
— 
— of heat flow through thermal The thermocouple system of tempera 
— an temperature of a material of 
flow meter which measures | q 
“4 
— 
| 
4 inconvenient and difficultto gi 


ree 4 corkboard cut to 8 by & in. size. e. This that t the finished meter will have a low =, this first junction on around the 


is the size of the guarded hot plate which total resistance permitting the output — board by progressively pushing this — 
the is” to be easily read on an ordinary po- 


tentiometer or type in- 
the guarded hot plate must hi ave a pair strument. 
of specimens forasample. 
The metering area of the 8 by 
guarded hot plate is 4 by 4 in. so all © 
thermojunctions of the heat meters are 


constantan wire in the knife 
ah As pointed out in the see sat co 


When the point directly opposite the 
tion for obtaining proper character- 


origins al j junction is reached, this wire is 
istics for meters, it is necessary to keep 


and chromel wire again soldered to 


it. This procedure is continued until — 
of the junctions have been made 
the connections of the thermopile the wire placed. St randed copper 
kept inside this center area. Outside —_Jeads with the measuring leads’ close wires | attached the measuring 
area there i is no guarantee that the together where dissimilar metals 

ur- 


heat flow is perpendicul: ur to the used. This can be done as shown in 
sof the meter, a condition necessary —- Fig. 1, where the first lead placed is erat 
an accurate’ ¢: alibre ration, As an a knife cut that is dee per than the rest, each face of the meter. 
‘ ded factor of ‘gafe ty, the junctions — allowing this wire to be carried under ~ done by cementing fine wire thermo- 
are kept within the center 3 by 3-in. a) all of the other wires without touc hing couples in knife cuts made between — 
area. After this first wire is placed the knife cuts used for the thermopile 
To lamin the number of oe from the lead to the location of the first — i or by cementing directly to the me ter 
1ecessary to give the sensitivity needed, thermojunetion, it is cut at this point. surface with an electrical insulation 


the lowest heat flow to be me asured — As this wire is chromel it will be sol- - material under the coma 
(7.5 Btu per hr through each sq ft of es to the constantan at the first ther- i With the conductimeter wired, some 


Iso necessary ‘ to install a 
measuring the rmoc ouple 
This can be 


mated and this value is used to deter. | 


: meter in the case in question) is esti- mojunction location. A simple way to kind of a finish is needed to anchor the 
wires, increase the abrasion resist: nce 
the unit, and make it moisture 
sistant. One of the best materials for | 


mine the temperature drop across the 
meter. This can be done because the 


lo this is to place a piece of asbestos: 2 


paper between the wire and the cork-— 
board and. then solder the junction 


mal conductivity of the 


ow ith about a gy-in. overls ap. A small purpose is a lacquer? hich can 


nsity y corkboard is as are the type soldering i iron is useful here. applied by brushing or spraying. 


an example: Bee ause the temperature ra ange of Care should be taken to get 
intended use is low, soft solder may be coverage and a heavy coat ac com= 
need. Before this junction is plac ‘ed plished by multiple applications. Best 
back in the knife cut, all soldering flux results are obtained by brushing” the: 
(vreferably rosin—never acid!) is cleaned first coat and spraying — on 
=125F. from it. After the wire has been 
cleaned, it is placed in the knife cut Calibration 
To measure this temperature drop junctions left very near the ‘The can carried out in 
= a sensitivity of 0.1 per cent, we should surface. The sty from ays. te | this laboratory 
this work, the smallest graduation is 
0.01 my. Chromel-constants an thermo- 
couples produce about 0.03 mv per. 
int the temperature range being con- 
sidered. Enough thermocouples will 
to produce 0.01 mv with 


conductivity (k 


J one il “produce 
0.01: 25 0.03 or 0.0004 mv the 
95 » » 
0.012 F temper: difference, then 


it will take 0. 01/0.0004 or 25 chromel- _ 
constantan | _ thermocouples to do the 
job. This means there will be 250 
-thermojune! tions per side whic h could: be, 
distributed illustrated in ‘Fig. 
s illustration also shows the Sis! 
‘into which the 
We anc hored and how they 


one of the best ways to fasten smal] wires 

to a material like corkboard is to ike 

a shallow knife cut in the surface and 
then press the wire into this cut. — 
most conductimeters of the type eo 
m4 discussed, No. 30 wire is usually used. — 
“4 This is easy to handle and has a suf- 


“fc ie ntly low electrical _ resists so 


inc. 
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‘Gian power to hot pl: ite 
measured and used the 
heat developed, as is the normal bors 

cedure when using this type of equip- 
This Page is 


under test. Phe pro- 
duced by each heat meter is noted. a 
a By repeating this determination at 


several different heat levels, data are 


obtained that can be converted into al 
a useful calibration factor per 


7 hr sq ft mv). As most me ters are 
temperature sensitive, it is nec essary 
establish the mean temper: ature 


E the each calibration point. 


‘he calibration procedure 


produces an average factor for the two 
meters. It is now necessary to place 


two meters toge ether esti a 


used in selecting the materials from 
= h the meters were made and the 
assembly well controlled, both mete 


should have essentially th the same 


The second method and the 
in which the uncalibrated meter 
A% compared against a calibrated one or 
= as against a calibrated sample. Standard 

samples are available which have been 
a bs calibrated by the National Bureau of 
Standards by me: ins of the guarded hot 

plate method. These samples are used — 

to check all of the heat measuring 
equipment used in the author’ s labora- 
tory . If the heat meter and cali- — 
brated sample are placed in series and a 
temper rature. differe entia al is established | 
through them, it is possible to alculate 
the quantity of heat and to measure 
the emf produced by the meter. With 

this information and the mean tempera-_ 
ture of the meter, it is possible to arrive © 


tion the of al 
‘it is usually possible to 
rerun the standard samples at various 

intervals and thus recheck this cali- 


ation As the data from these 


runs are collected, it is pos ssible to make a 
‘al analysis of the ac cumulated 
. If the equipment is well” 
and controlled, it is not diffi. 
to reproduce therm: il conductivity 
results that check with those obtained 

at the National Bureau of Standards 


2 illustrates a conductimete 


‘Fig. 2.—A View of a Conductimeter Thermal Conductivity Setw ith the Plates Held Back to 
Show One Surface of a Heat Meter. The thermocouples for the thermopile of the heat “a 
‘meter are embedded in the surface of the cork tile. The thermocouole that is visible i is 
the - the one used for measuring the sample hot face surface temperature. 


most in this laboratory is a comparative he 


e 


Fig. 3. —The Relative Position of the Various Units that Make up a Cond 


meter of tie wes just wiring, al control, 
sims unit contains only nine thermo- tempers ature water supply, etc. 


junctions side, but it is used Figure is a schematic of a 
r _conductime neter thermal conductivity set. 
Most of 0 yur ur nits of this type mi ake se 

an 8 8-in. uniformly wo nd hot 
‘ty pie. This hot plate has no guard as 
the conventional guarded hot plate. 
The conductimeters are usually loe ated 
The “first Condue timeter on each side of this hot plate with the 
— Conductivity set in this laboratory w as samples placed between the heat meters — 
built by C. A. Peterson about 1925, and the cold heat passes 
although corkboard heat meters had from the hot plate out both sides, 
ha used earlier for panel and = through each heat meter, on through a 
studies. T years, each sample and is then by the 


~ equipment but at no time has the Aud 
concept changed. x In fact, some of th 

original meters: are still being used 

The major changes" have been in the 

aecessory equipment, such as potentiom- 
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pray a me ete r, it is is possible with this. 


re the the 


ages are realized 
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equipment of the conductimeter type 
over the guarded hot plate apparatus. 
In the guarded hot plate apparatus, for — 
example, a sample must be made up 7 
two specimens, while in a conductim- 
set only one is needed. Although 
; the conductimeter is not an absolute 
measuring device, it can be calibrated _ 
to agree with a given standard with — 
- greater precision than is usually found 
in guarded hot plate units. Results on 
the conductimeter equipment 
trated in Fig. 4 can be expected to 
agree within +} per cent with those of 
the National Bureau of Standards 
obtained with the guarded hot plate. 
‘This calibration can be maintained and 
checked by a periodic run using stand- 
ard samples. At times the heat meters 
ae used next to the cold plates with 


nal conductivity measuring equipmer | 
has been eliminated. To make a 


ne ary the sample 

— (one specimen) between a conductimeter 

~ and the cold plate and apply sufficient — 


Ss pressure to provide good thermal con- 


value estimated to give the proper 
temperature drop through the sample, 
usually 40 F per in. Temperature- 
controlled water is then run through | 
the cold plates. The unit is allowed to 
reach thermal equilibrium, which in our — 

ease is overnight. When thermal equi-— 
librium is reached, it is necessary only _ 
to measure the various emf’s produced 
by the thermocouples and thermopiles c 

to obtain: the data necessary for 
‘thermal conductivity =m eme 

When successive readings taken over a _ 


thermal conductivity and mean tem- 
perature. In routine work the cold 
plate temperature is changed by switch- 
from one water bath to another 


water bath and allowing the equipment 


reach equilibrium condition at a new ARMSTRONG RES. DEV. CENTER] 
mean temperature. The measurement ter Laid Out for 37 Ther 
s }-in. cork composition. 
= 


several 
adhesive is tac in we W with the 
soldering iron. The assembled units 
then plac ed in a rubber press where 
a the adhesive is pressed and ¢ ured. — The > 
thermopile wires are partially em tbedded 
the cork composition and adhesive so 
A that the fin: il surfaces of the meters are 
smooth. Figures 5 and 6 illustrate one 
of these by 24-in. meters at various 
of construction. This meter 
7 used in an installation that makes use 
Pa of a constant temper rature room for i 
and a by 24- -in. p 
one Ad 
The meters s so de SC are use ed 
» the addition of a fairly large 
resistance does not affect the 
nt. They are usually used — 
in apparatus similar to the conduct- a 
imeter thermal conductivity set de-— 
scribed in this paper or as described 
by Hechler and Queer* or by Verschoor 


and Wilbur.¢ 

Equipment for Other 


In applications where the heat flow 
is to be measured through | building 


‘walls, boiler surfaces, and similar loc: a= 
tions, it is imp uctical to “use meters 
having low conductance. For appli- 
cations of this nature, meters should 


(k per de Fahr variation of mean) 
which is used to interpolate the kzo, kzs, 


and ky). Figure 4 is an illustration of 
of the conductimeter sets. This 


which occupies an area of about 


with “both dew 
temperature control. This ~amad aids 


in keeping the sample dry, permits the 


elimination of edge insulation around | 


to the e e to whic h 
it is applied for the same reason. “4 In 


the hot plate and sample, and shortens 


any applications where a finish is 


being put on a wall, it is possible toapply — ai " a 
the same finish over the heat meter 


that both the wall and the meter veo 4 


4.5 sq ft of bench space, contains four 


 conductimeter units. The 


accessories 
for this equipment consist of two con-— 


the time necessary to reach ec juilibrium., 
Larger conductimeter sets are also 


stant temperature water supplies, two 

rheostats, two ammeters, a comment 

voltage supply, and potentiometer equip- 

ment. With this equipment it is gual 

sible to obtain four k values a day ¢ 

_ expenditure of a total time of 3 -man- 

hour. To aid in obtaining re sliable re- 

_ sults conveniently, the box in which | 


— is contained is provided 


He« schler and E. R. Queer, 
Thermal tivi 


Verechoor and 
Rapid Heat 

Apparatus,” 


Ww ilbur, 
Meter Thermal Conductivity 
Journal, Am. Soc. Heating and | 


entilating Engrs., Section on Heating, Pip-- 


ing, Air 1954, pp. 


Huebac her, L. F. Schutrum, and 
sistance Heat Flow Meter,’ 


Piping, 
and Air May, 195 


Cold Storage 
ili “Refrigerating Engineering, 
4, p. 62. 
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‘A Low- Inertia, Low Re- | 


“| 


ation. As wire is placed, it is 


used. _ We have constructed 24 by 24- 


the same surface characteristics. — The 
in. heat meters for the measurement of 


higher the conductance of the wall in — 


thick s samples at mean temperatures in question the more critical becomes the : 


the range of minus 20 to plus 200° heat meter application. 

The construction of these meters is Several meters that are useful for de- q 
similar to that of the smaller ‘ones. termining heat flow from : a face hav E 
The primary difference is in size and © = described in the literature. 7 rhe aa 
the material used for the thermal moter developed _at the Rese 
sistance layer. _ The resistance layer is - Laboratory of ASHVE and described in 

t-in. cork composition. The thermo-— paper by Huebacher, Schutrum, and 
pile is made with No. 30 copper-con- Parmalee® has proved very useful for 

stantan wire which is cemented to the surface studies. W ith some modifica- 
surface without the use of knife cuts or tions this type of meter has found favor 
other grooves. A thermal setting sheet inthe author’s laboratory. A few modi-— 
adhesive is used both to bond the wire = 


and to form a hard tough face on the | 
meters. The procedure consists of This has been built in 


winding the series-connected thermo- aS various sizes (24 by 24 in., 
couples, which form the thermopile, 
around the cork so that the 
thermojune ‘tions fall the proper 


, 74 by 
in, by 18 in.) and in special shapes. 
Figure 7 7 shows the thermopile and 
thermal resistance layer of two 


4 by 18-in. meters. These met 


held down by small pieces of the sheet 
adhesive set with a iron. 


faces of the meters 


ast STM. 
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assembled similarly to the one describe d t 


4 


inished with a Skin of Cleay 7 
‘Fig. 6.—A 24 by 24-in. Heat Meter That Has he sleeve q i 
‘Sheet Adhesive. The thermojunctions are clear a ojunctions in place. | 
4 
— 
a 
— 
— 
— 
= @ Convectio J 


minum faces are omitted. resin 
-pregnated paper is used as the 
material because this more nearly pe 
matches the surface to which the meters 
to be applied than does aluminum, 
The assembly method was changed — ce: 
slightly, a press pad being used on one _ 
side of the meter when it was finally © 
smbled and cured, This produced a 
meter which is flat on the side to 
cemented to, the surface und be 
Figure 8 shows a finished meter. . at 
In addition to meters for flat uC 
we ive Fung constructed 


for this is a 
the copper-const: antan ribbon. This 
is calibrated by the use of a heater 

built on the pipe, under the meter. 
By measuring the power dissipated by 
the heater and the emf produced by the _ 
he: it meter, a calibration can be obtained. e. 
‘Severs al other heat meter designs are 
‘mentioned in the literature ae 
one used by ASHVE before the de 4] 
velopment of the one presently used 
utilizing thermoc ouple ribbon. 
_ This previous meter was construc ted 
laminate 2 ft s: juare. The effective 
metering | was 15 15} in. 
with the remaining material acting as a "7 
guard. As many as 200 thermocoup 
: were to measure the 
toe ture drop through this unit. 


<4 describes this unit, its use, 
tion. Cammerer® describes a meter 
is made of rubber with the thermo- 


vulcanized just under the sur- 


6em 


face. “ This meter is 60 em long, 
wide, and 3 mm_ thick C ammerer 
"discussed some of the problems en- 
countered in the use of heat meters on— 
conductiv es surfaces (foil). W hen a 
heat meter is placed on a highly con- 
ductive surface, it causes a distortion — 
of the heat flow so that it no longer 
perpendic ul: arly to the surfac 


errors as great as —20 per cent to +40 = 

2 cent when using a meter of this type. 

The jower the thermal resistance 

the less will | be this 

we. _ Gier and Dunkle, hay ave developed a 

thin heat meter which has been used for 

._ many purposes t and which has been made 

in various sizes?—"4. These meters con- 

sist of thermopile elements encased in a ~' 

thin stic slab. The ele- 


tesistance Plate for Heat Flow,’ 

- Review of Scientific Instruments, Vol. 14, pp. 

409-422 (1927). 

von Isolierungen mit Blech- 

mianteln,’ Die W dirme, Nove ember, 1937 


February 1 956 


Fig. 9.- 


| 


- 


7. —Two and Thermal Resistance Layers for Assembly into 4 by 
18-in. Heat Meters. The thermal resistance layer is }-in. thick cork composition and the | ria 


thermopile is }-in. wide copper-constantan ribbon cut to form the thermojunctions. 


This distortion of heat flow can cause ao ; 


}-in. cork composition as the thermal resistance layer with } 
ribbon as the thermopile. 


—View Showing One End of a Heat Meter Built over a Pipe. . The meter section use 


}-in wide copper-constantan 


{ 
Fig. 8.—A Finished 4 by 18-in. H 
— 
TIN 


ments consist t of thermoc ouples made of id 


constantan and silver-plated constantan 
wire wound ona plasticform. Thisform 


as the thermal resistance layer. In 


- the finished unit the thermopile elements 
are molded into the plastic so that there 
is no chance for movement. These 4 
Gier and Dunkle meters have been 
as the transducers in various de- 
ices suc h as contact heat meters’? and 
radiation meters. 10 These references 
-also contain valuable information con- 
cerning the errors and corrections in- 
heat meter ali- 


any z 
-Refrig>ration Industry,” Ice and in 
ation, Vol. 66, October, 1948, pp. 23-24. 
1 Robert V. Dunkle, ‘Heat Meters and 
Radiation Meter ars,’ M.S. Thesis, Univ 
of California, Berkeley, Calif. (1948). 
M. K. Boelter, Coppendick, 
and J. T. Gier, ‘‘Experimental Inquiry into 
Steady State Unidirectional Heat 
orrections,”’ An Investigation of Aircraft 
Heaters, XVII, Nat. Advisory Comm. 
and J. T. Gier, “‘The Heat Meter in the © 
Transient State for Unidirectional 
Transfer,’ An Investigation of Aircraft 
_ Heaters, XXIV, Nat. Advisory Comm. Aero- 
J. T. Gier and R. V. Dunkle, ‘‘A Meter 
‘for the E valuation of Heat F low, Ope 
Data Book, Nat. Assn. Practical 
ting Engrs., 8th Edition, p. 3 (1948). 
Gier and R. V. Dunkle, “‘T 
Heat Flow Meter to Study Heat Transfer,” 
Refrigerating Engineering, Vol. 62, October, 
J. Wilkers, “A 
Journal of Scientific 
nstruments, Vol. 27, January, 1950, p. 1. — 


1954, pp. 63-69. 
_ S. Hatfield and F. 
zs New Heat-Flow Meter,” 


has been described by Hatfield 


W which is about 0.5 in. in 
diameter and 0.05 in. thic k. This 


meter is made using tellurium or tel- | 


lurium-silver alloy as both the thermal 
resistance layer and one element of the 
thermocouple. Copper is used as the 
second element of the thermocouple. 
The meters are assembled by taking a 
tellurium disk 0.5 in. in diameter as ie 
center of the unit. _ To either side of 


this disk are w elded | pieces of 160-mesh 


copper gauze 0.5 in. in diameter. This 
welding operation is done by special 
hine whic ‘he not only the 
gauze into the telluriu so ¢ 
trols the unit’s thick 

wires are fastened to the g gauze sur- 
faces as leads. These units are claimed 
to have an output of 2.0 mv for a heat — 
flow of Btu per sq ft hr which 
is low compared » with the meters pre- 
viously deseribed. But their size would 
make them very useful and several 
could be connected in series to give 
higher outputs when small heat flows 
are to be measured. These units are 
usually applied with an adhesive. re. 


They coul 1 be used over odd shapes _ 


and connected in series to measure the 
average heat flow through pipe fittings, 
machinery, ete. Me ters of this type 
are now being marketed in England 
and are called Hi: atfiel d JL C heat- flow 
meter disks. 


be suffic ient to illustrate the basic 
conductimeter principles to aid 
the researc th w orker choosing the 
right heat meter for his job. = 
vm should be remembered that the highe 
ghe 
= the therm: al resistance used in construct-_ 
ing a meter the higher w ill be its output 
but the greater will be the disturbance 
of heat flow when the meter is applied to 
pepe eg _ If the meter is to be used in a 
-onductimeter thermal conductivity 
paratus, it can be of any reasonable 
thermal thickness. When using heat 
meters on walls or panels, it should be 
remembered that the insulating | value 
of the meter should be low compared to 
the value for the wall. The meters give 
best results when they are built into | 
wall rather than being exposed on 
the surface. If they are on the test 
surface, they should present a finish 
ths at is the same as the test area. eh When 


conductive surfaces, extreme care should 
a used in the application of the meter 
to minimize the distortion of the normal ak 
isothe is. is also impo ant not 
have air flow be tween the test and meter — ty 


hes it that would not be metered. 


-Conductimeters are versatile tools 


surf wes since this w ill remove or add a 


‘that have proved their usefulness 
many applications, but the user should 
ays be cautious because of 
with whie h errors can occu -_ 


‘metering the heat from metal or highly | 


| 
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PERSONA 


News items concerning the activities of our members 
will be welcomed for 


Nore—These “Personals” are arranged in wie of alphabetical sequence of the names. 
‘Fre quently two or more members may be referred to in the same note, in which case the first 


inclusion in this column 


ne named is used as a key letter. It is believed that this arrangement will facilitate — 


nce lo the news about members. 
Kurt Albrecht, formerly with Calgon, 
Inc., Pittsburgh, Pa., is now with Diamond 
Alkali Co., Silicate, Detergent, Calcium 


Div., Research Ce nte r, P Paine *sville, (Obi io. 


‘verly, Ohio. 


a 


position as chief 
chemist with Globe Metallurgical Corp., 


Carl Bussow of A. W. Dow, 


3 


Inc., , New 


Bruce B. Allen has been: ns iiss tech- York City, has been elected preside nt of 


nical director of Celanese Textile Div. 


Celanese Corp., Charlotte, N. C. 


A. Griffin Ashcroft, for many years vice-_ 

ss president and director of research and de- © 
velopment, Alexander Smith,  Ine., 

Ts, Yonkers, N. Y., recently announced sever- 

o ance of connection with this firm which 
has consolids ited with the Mohawk Carpet 
During his 23 years of administration 
and direction of research and de velopme 
had been responsible, through the 
efforts of his staff at Alexander Smith, for 
the development of a number of products, : 

_ processes, and inventions in the textile in- i 
dustry. — Active in many organizations _ 
concerned with the industry, and also in aes |» 

research associations, Mr. Ashcroft was 

Director of ASTM (1946-49), served for 
several years on the Administrative C om- — 
mittee on Ultimate Consumer Goods, and 
has been very active since 1933 in the work — ~ 

of Committee D-13 on Textile Materials. — 
_-He also served on C ‘ommittee D- 12 on “ld 

and Other Detergents, and repre-_ 
sented ASTM for many years on the Inter- _ 

Soci ‘ie ity Color C ounc ‘il. by 


det anced by his service as of Tex- 
tile Research Institute and receipt of the 
Harold DeWitt _ Smith Award of 
Committee D-1 
 achie vement 


13 for outstanding _ 
in textile fiber utilization. ind 
Mr. Ashe nee is Garden Ave. 


George D. Beal, director of 


Mellon Institute, received the 1955 Pitts- 
burgh Award of the American Chemical 
; Society. This is presented annually by _ 
the Pittsburgh Section of ACS for out-— 
standing contributions to the advancement 
of chemistry in the Pittsburgh area. Dr. 
Beal has been on the executive staff of 
Mellon Institute for the past 30 years. PS 
Maurice H. Bigelow, formerly director, 
Glendale Plaskon Laboratory, has been 
appointed to the newly created position of 
director of research at Barrett Division of td 
Allied Chemical and Dye Corp., Toledo, 
~ Ohio. In this capacity he will be in charge 
of the Division’s three laboratories and will | 
be more closely associated with ASTM _ 
activities in his field. 
C. Brand is now coordinator of 
standards, Engineering Dept., Research a. 
Engineering Div., Monsanto Chemical 


1956 


sulting 


the Association of Consulting Chemists 
and Chemical Engineers. The new vice- 
president is Foster D. Snell; 
Earl D. Steward of Schwarz Laboratories: 
and treasurer, Wz C. Bowden, Ledoux & 


Go. 


oland P. Davis is now dean e emeritus, 
West Virginia University College of Engi- 
neering, Morgantown. Affiliated with 
ASTM since 1908, he expects to aie | 
his membership. He now serves as a con- 
bridge engineer for the West 
Vi irginia Road ‘Commission, w hich has 
offices in Mechs at the West 


Virginia University. 


Gerard R. DeNapoli, technical director 
and plant manager of Masury-Young Co., _ 
Boston, Mass., has been elected to the 
board of directors of his company. Mr. 

is chairman of Subcommittee 


- on Chemical and Physical Testing of 
STM Committee D-21 on ay = Polishes 


Paul H. Dike recently ar as assist- 


Co., Philadelphia, Pa. For many years 
Mr. Dike represented his company on a 
number of the technical committees of the 


5 


also was a member of the Phil: — Dis- 


_ Ralph L. Dodge has retired as manager, 


Planning Div., Polychemicals Dept . E. I. 
du Pont de Nemours and Co., Inc., Wil- 


Fuels, 


T. 


ager. high temperature mets ils, has been 
appointed vice- president, tec hnology and 
development, niversal-Cyclops 
Mr. 


Joint Committee on Effect of Temperature 


— on the Prope rties of Metals, serving on 
many of the panel groups, and for many 


_ years heading the Gas Turbine Panel. 


The Lowe Brothers Co., Dayton, Ohio 
received the 1955 George B. 
Award, the rea individual award in the 
paint industry. 
- nually by the Federation of Paint and 


Varnish Production Clubs to the 


secretary, 


Society, heading several subgroups. He 


mington, Del. Affiliated with the Socie ty 
1 for the past 25 years, Mr. Dodge had been — 
-_-very active in Committee D-3 on Gaseous 


also represented this group on 
Comunittee E-1 on Methods of Testing. ae 


been very active in the ASTM- ASME — 


ns, Jr., formerly -man-— 


“Steel 
Evans has 


The award is given an- 


committee, ide extraordins ary con- 
tributions to the industry in technology — 


production. -A former ASTM Direc- 


tor, Mr. Fasig len as been very active for the © 
_ past 30 years in Committee D-1 on Paint 
Lacque r, and Related Products, 
currently serving as vice-chairman of the 
group, and heading the Advisory and 


Inter-C committe Re lations Subcommit-— 
te es. 


The following were among 28 pe 


appointed to serve on the Publica- 
gt tions Advisory Board of the Americ an 


Chemical Society: Arno Fieldner, 
re tired fuels technologist, U. S. Bureau of 
Mines; Robert M. Fowler, chief research 
Electro Metallurgical Co., Metals” 
= Research Labs. ; Wayne E. Kuhn, general 
- manager, Texas Co., Research and Tecl 
nical Dept.; and Villiers W. Meloche, pro- 
fessor of analy tical chemistry and chair- 
man of Analytical Div., Chemistry 


niversity of Wis ‘onsin. 


Frank bas as re retired as vice-pre 


dent and technical director, Universal-— 
Cyclops Steel Corp., Bridgeville, Pa. He 
ies ill remain with the company as a director — 
and serve as a senior consultant to manage- 
_ Roman F. Geller has retired as chief of 
‘S Porcelain and Pottery Section of the 
National Bureau of Standards, Washing- — 
ton, D. C., after 35 years of Government _ 
service. He will continue, however, on a- 
iF part-time basis, to serve as chairman of the | 
Editorial Committee of the Mineral Prod- 
ucts Division. Active in many 
tions, Mr. Geller serve % as first secret ary 
of AST MC ommittee C-21 on Ce ramic 
hiteware and Similar Products. 


i director of research, Leeds & Northrup_ 


nt-e of the F ‘ederation of of Paint 
and \ Varnish Production C lubs. 
George E. Gronemeyer is 1 now 


Russell W. Henke, formerly in charge — 
research and development, Badger 
Meter Manuf: ucturing Co., Milwaukee, 
Wis., is now chief engineer, - aman- 
Andwall Corp., in the same city. 


G. Holmberg, until chief 


Linden, N. J. has joined the Corrosion 
2 


Engineering Sec tion, Development and 
Research Div., International Nickel oe. 
» 

Clay Howell, formerly with Brighton 
Terminal, Ltd., Brighton, La Brea, Trini- a 
dad, B.W.L., is now on the technical staff 
of Witco C hemical Co.., Pioneer Products — 
Div., Perth Amboy, N. 


— William S. James, until recently vice 
president in charge of research and engi- 
neering, Fram Corp., Dexter, Mich., , and 
formerly on the research staffs of the 
Studebaker Corp. and the Ford Moto 

_ Co., has established a consulting engineer 
i} ing business in Detroit. Mr. James has — 
i. been very active for many 


years in the 
page 


— 
— 
— 
ve 
— 
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- _ Milton A. Glaser, vice-president, 

| a 
| 
| 
— 


_ 


rercial Testing and Research: 


ith 


Chemical 
= 


@ 


‘FILM MONITORING | 


PERSONNEL AND ENVIRONMENT 
X-RAY LABORATORY 


CALIFON, NEW JERSEY 
1925=30th Anniversay 


and Differential Thermal Analysis — 


Concrete-Industrial Products 


1260 South York Street 
Denver 10, Colorado 


Phoenix Chemical Laboratory Inc. 
Research & Devel 
3953 Shakespeare Ave., Chicago 47, Ill. 


RUBBER & PLASTICS INDUSTRIES: 


— R. OLIN LABORATORIES, INC. ms 
P. O. Box 372T, Akron 9, pe 


"Tel. HEnilock 4-3724 \ 


Consultation, Development and Research for 


RESEARCH - TESTING - DEVELOPMENT 


engineering, chemistry, metallurgy, textile technology, 
tronics, microbiology and psychometrics from 


basic ma terials to finished products. 


UMITED STATES TESTING COMPANY, Inc. 
__Hoboken, N.J. 


CHICAGO, + UDS ANGELES NEW YORK PHILADELPHIA 


SUNSHINE 
EXPOSURE TESTS 


Yes 7740 Ramona Road 


Phoenix, 


: Testing — Inspection — co 
Chemical & Concrete Laboratory 
52-54 Pearl St onl Buffalo 2, N. Y. 


South Florida Test Service 


nsultants and speciolicts | in corrosion, 
py: weathering and cuntight testing 


4201 Tth Steet Established 


Member: American Council of ndependent Laboratories 


ROBERT W. AUNT, COMPANY 
Inspect ENGINEERS 


Jests 


Researcn 


CHEMICAL. PHYSIC 


| METALLURGICAL. CEMENT and 


CONCRETE 


175 w. lesheon Bivd., CHICAGO 4, And All Large Cities 


Omaha Testing L aboratories 


Testing, Inspection, 
all types of building and paving materials. 


Investigation of Foundation Soils 


South 20th St. 


EXPOSURE TESTING “SERVICE | 


Sunlight—Weathering—Color Fastness 


and Under Glass Exposures 


“Testing for the Best” 


4000 Grove St.S. St. Petersburg 5, Fla. 
“The Sunshine City’ Mic 


Consultation, Design of 


Omaha 2, Nebraska 


poe & BROWNE, INC. 


CHEMISTS - ENGIN EERS 
INSPECTORS 
, Laboratory and Field Services 
“Sno” Inspection - Testing - Research 
Member: American Council of Independent 
Laboratories 
341 ST. PAUL PLACE BALTIMORE 2, MD. 


Radiographic 


Analytical Chemists of Cincinnati 


Dust Particle Surveys and Analysis 
an. Spectrophotometric Assays 


Chemical Asphalt, Chemicals, Concrete, 
hae Cincinnati 2, Ohio 


BOWSER- -MORNER 


TESTING LABORATORIES 


Chemists — Engineers — Inspectors 
Metallurgical —X-Ray iamon: oring— 


Environmental Testing | 
P.O. Box 51 il dalla Dayton 1, Ohio 


Member: American Council of Independent Lhentaiies 


CYRUS WM. RICE & COMPANY 


15 NOBLE AVENUE, PITTSBURGH 
IND INDUSTRIAL WATER CONSULTANTS 


4 


wall 


| CHEMICAL ‘and PHYSICAL TESTING 


WOOD 
LABORATORY 


ADHESIVES > CHEMISTS 
COATINGS TECHNOLOGISTS 
FINISHES ENGINEERS 


TIMBER R ENGINEERING CO. 


LABORATORIES 
— Analytical Chemists and es 


esting Engineers 


; Inspections; Testing and Chemical Work 
4 
e Fort Worth, Dallas, and Houston, Teas Fu 


Fra oni American Council of Independent Laboratories 


RESEARCH © 
DEVELOPMENT 
QUALITY 
CONTROL 

OF WOOD 
PRODUCTS 


TESTS * ANALYSIS RESEARCH 
—OF— 
cQUIPMENT APPLIANCES 
MATERIALS & PRODUCTS 


Please 


inued on next 


Wit: 


4 
— “| 
— 
— 
— 
== 
— = | | 
— | 
/PATZI a 
a G TESTING LABORATORIES | 
— 


February 1956 


— 


PROPE 


‘Chemical 


_ Write for Brochure & Bi-monthly 
Publication Chemistry in Action 
Research—Consultation— 
Analyses—Testing 
Charter Member ACIL 
Bacteriologists 
8101 No. Figueroa Street 
Los Angeles 65, Calif. 


ARIZONA TESTING LABORATORIES 


Chemists Assayers Engineers 
& Spectrographic Anelyses 
oil Investigation—Samplin 
Consultation—Research 
7 W. Madison, Phoenix, Arizona 
Member: Council of tu 
independent Laboratories 


ELECTRICAL | 


TESTING LABORATORIES INC 


Electrical, Mechanical, Photometric, 


Chemical Laboratory and Associated Services 
Certification, Inspections at Factories, and 
Field Investigations 

East End Avenue af 79thSt. NewYork 21-N-Y 


ABBOT A. HANKS, Inc. 


—Assayers—Samplers 
_Spectrographers 
Inspection 


Member: of Independent Laboratories 
624 Sacramento Street, San Francisco 11, California 


Engineers 


| ful ‘CONSULTIN sevice 
ELECTRON § & LIGHT MICROSCOPY 


a 


ERNEST F. )FULLAM, Inc. 


P.O.BOX 444, SCHENECTADY 1, NY. 


“SOUTHERN LABORATORIES, 


Sub Soil Investigations 
Physical, Chemical, and 


Soil Laboratories 
Complete Model Shop 
a. 


Mobile, Alabama New Orleans, L 


a Phy seal 


ctrugra phic 


STILLWELL & GLADDING, INC. 


Inspection-Sampling-ANALYSIS of Cheni- | 
cals, Drugs, Fats, Greases Waxes, Fer- 
tilizers, Glycerine, DDT., H.C., Chlor- 
dane, etc., Pyrethrum, “Products, 
Soaps, Solvents, Tests, AOAC., ~ASTM., | 
NF., USP., Tobacco. me: ate Est. 1868 


130 Cedar Street, New York 6, N. Y. 


“HARLES DAVIDOFF 


Chemical and Metallurgical 
proces 


Metal Recovery and Refining—Waste Disposal 
Electroplating —Plestics—Vacuum Technology 
198 BROADWAY NEW YORK 38, N. Y, 


Research and Development { 


Taner and Timber Treatment Inspections 


ig and Testing L Loboretories 


A.W. Williams Inspection Company | 
Mobile, Alabama 


Member A.C.1.L. 


‘MEASUREMENTS CORP. 
‘RESEARCH & MANUFACTURING 


Specialists in the Design 
Development of Electronic Test Instruments 


ROSTER D. SNELL INC. 
YORK 


CHEMISTS \GINEERS | 


Member: American Council of Independent Laboratories 


LUCIUS PITKIN, INC. 
ESTABLISHED — 
Metallurgical Chemists & Consultents 


Corrosion Studies—Research 

PITKIN 47 FULTON ST., N. Y. N.Y. 

A Council of Independent 


SSIONAL CARDS 


mast 


~ 


Sampling 


a W. B. COLEMAN & CO. | 
Metallurgists -Chemists- Engineers 
ng 


et and Physical Testi 


Metallurgical Investigations a 
Boiler Water Conditioning 
Service 
oo & Rising Sun Ave., Philadelphia 40, Pa. 
Member: Americen Council of Independent Labcratories 


INDUSTRIAL RESEARCH 
TESTING LABORATORIES 


Chemists — Metallurgists— Engineers 
TE 
CHEMICAL ANALYSIS—SPECTROG- 
RAPHY, 


Hadley St St Lesh 6, Mo. 


Metallurgical—Registered 

Consulting 

LAKESIDE STEEL 
_ IMPROVEMENT co. 


Steel Treating 
Com lete ical Testin Laborator 
5418 Lakeside . pe HE 1-9100, 14 


SMITH: EMERY COMPANY 


Chemists — Engineers 
Sampling, Analyzing, Assaying 4 

Spectrography, Physical Testing 4) 


aboratories 
Washington Blvd. Los Angeles 21, Celli. 


GRAHAM, CROWLEY « & ASSOCIATES, tn Inc. 


Electroplating and Metal Précesing 
Waste Treatment and Production 
Surveys—Designs—Specifications 
‘ATS YoukRd. Jenkintown, Pa. | 


LEDOUX & COMPANY, INC. 
Chemists, Assayers, Engineers 
Samplers and Weighers 


359 ALFRED AVENUE _ | 
TEANECK, NEW JERSEY 


Member: American Council of Independent Laboretories 


mention AST M BULLE eT IN when writing to advertisers 


| 
— 
| 
— 
4 | | 
| 
— 
— 
— 
— 
— 
— — 
| 
= 
if — 
a 
q i 


(0. BOX mt WILMINGTON, ‘DEL. 


Research 


it Spray 
Investigations — Radiography 


CHEMISTS, ENGINEERS INSPECTORS 
Coal—Coke—Petroleum Products 


Commercial Testing & Engineering Co. 

228N. LaSalle St. 1, Ill 

Charleston W. Va. Toledo, 0. Cleveland, bes 
Terre Ind. 


il Professional Engineers—Chemists 
©. A. Lashbrook Owner- Director 7 


2920 Oak Kansas City, 
Member: American Council of Independent Laboratories 
‘CHARLES KAWIN “COMPANY 
METALLURGICAL CHEMISTS 
FOUNDRY and METALLURGICAL ENGINEERS 
METALLOGR APHERS—SPECTROGRAPHERS 
PHYSICAL TESTS 
431 S. Dearborn St. Chicago 5, lll. 
P.O. Box 2035 _—Buffalo 5, N. Y. 


Member : AmericanCouncil of tadependent Laboratories 


arene ; TESTING LA LABORATORY 


Spectrographic 
New Orleans, La. *Houston, Tex. 
fe 
Inspection at all leading centers 


| Member: Council 


‘sure to use 


> 


@ Phy 


Pay 


in 


Main Office: aw. 126 St, N.Y. N. 


Cresson 


WARNER 


Celt 


In the Heart of Bituminous Production 
Also Clay—Lime— Limestone | 


Established 1923  Mambe ACA L. 


In America | 
BOOTH, GARRETT & BLAIR 


Analytical and Consulting Chemists _ 
Samplers and Weighers — 


228 South Ninth ‘Street Philadelphia 1 Pe. 


Testing Laboratories and 


Write Advertising > 


BULLETIN fl aie 
details on how your 


e ‘Sampling 


Seelye Stevenson Value & 


Consulting Enginee 


Richard E. Dougherty, Consultant 


Airports, Highways, Bridges, Dams, Water Supply, 
Sanitation, Tunnels, Piers, Industrial Plants, Reinforced 
Concrete, Steel, Industrial Waste Disposal, Foundations, 


ciViL — MECHANICAL ELECTRICAL 


Johnson Soils Engincering Laboratory 


Laboratory and Field Testing 
Shear and Consolidation Tests 
Design and Construction Control a 
MOBILE LABORATORIES 


193 West Shore Avenue 
Bogota, New Jersey 


TESTING & 
SEARCH LABORATORIES, NG, 


Chemical 


250 W. 54th St. York 19, NY 


_| THE JAMES 


4 Physical 
5 
Radiographic 


Subsoit Examination—Concrete Control 
1360 W. 3rd Street, Cleveland 13, Ohio 


Member: American €ouneil of Independent 
Loboretertes. 


Oklahoma's 8 Oldest 
Testing 
j 


— 


TESTING LABORATORIES 
310 N. Klein P.O. Box 3838 Okishome City 
7 Member American Council of Independent Laboratories 


a3 
it se vention ASTM BULLET! r IN when writing te 


| 
— 
— 
— 
-| 
— 
‘SOIL TESTING SERVICES, INC. | 
— Engineering Reports 
— 7 
4 = 
— — 

der Service Card” starting with this lind 


if 


— 


4 


\ from a SINGLE 

7 COMPLETE LABORATORIES... 


Con crete a nd A spha lt testin 
Sciltest line has | 
created and designed for stand- 
_ard and specialized laboratory and 
Liquip LIMIT 


field testing by Soils, Concrete ond 


Soiltest apparatus is used by more 
than 2000 teboretort ies in over 80 
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s now technical direc tor, The L Lariat 


le ‘um Products and Lubricants, and D-11 Poll iti research Fa 
2ubt Rubber-Like Mi | ir Pollution ontrols anc _‘Tesearch Leonard Raymond, chief automotive 
M eee ae. Mechanic: cal E ngineers, and William “ i i 
orris Katz has been named consultant C 
llut abr re, onsulting geologist of Casper, as vice- »-pres 8 
eric pollution in the Depar Wyo. WwW ith main office in Washington 
Ottawa, Canada. ranches in ork Uity Kenneth D. Reed, forme rly manager, 
asper, the company will handle research Lubrication Dept., Industrial Div., 
hs B. Kinzel, vice- Maken of rese: ae and development in geology, mining, The DeLaval Separator Co., Pittsburgh, 


_ dustrial wastes, water resources, and the a a., is now manager, Lubrication Sec tion, 
momics and supply of conventional and 


-‘Drav o Corp., in the same city. 
Tne y ork atomic fuels. Dr. L. C. MeCabe serves as 
— of ASTM D-22 on 
Methods of Atmospheric Sampling and 
‘John Kleis as en Analysis, and Mr. Mallette as vice-chair research velopment, UL Ss. 


manager, Electric al Contact Div., Fan- 1 ae Ordnance Corps, has been appointed 
steel Metallurgical Corp., Chicago, III. Milburn O'Neal, Jr., Analyti al Ri director of the Resear h and Development 
search Group, Shell Oil Co., Houston, ‘Div, Carborun dum Co. 


1 f ineer- 
_ engines Tex., received the 1955 Precision Scientific 


inspector, Associat i ngineering (N. Z. 
( ) ‘o. Award in Petroleum Chemistry for R. C. Sprague, founder and chairman- 
; Panmure, Auckland, is now metallurgist, a 


‘ butions to knowledge of of-the-board of the Sprague Electric Co., — 
ow outstanding contri 
D. iaher, L td, ellingto the chemical composition of petroleum oils ‘orth Adams, Mass. has been named 


ASTM Committee 


Louis C. McCabe, formerly se ientiat 
director in the United States Public 
Health Service, rece ently announced forma- 
tion of Resoure es Researc th, Inc., a firm Ww 
? consults ants specializing in solving air and 
stream pollution problems for industry 
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Automatic” 
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Continuous inspection of steel tubing 


and strip at production speeds is 
- now an accomplished fact with the | 
Sperry Ultrasonic Reflecto- 
scope and RA attachment. This unit t 
scans material traveling at high 
7 = and registers the presence of 
both internal and surface hee 
more thorough than the human 
eye, it provides for both defect re- 
cording and signaling in addition to © 
continuous inspection. Designed to 
signal lights or alarm 
bells, as well as automatic marking — 
and machine cut-off units, 
Sperry Reflectoscope | and RA 
attachment is flexible, 
instrument which opens a new area 
to more effective cost- — 
quality control. 


— 
) ty would like io keep posted on 
i latest developments in ultra- 
sonic inspection by industry. Put 
me on the list to receive 
Sperry’s new Ultrasonic 

Inspection 


jame_ $$$ $$ 
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William R. been is active 


president of the Bound Brook Oil-Less 
_ Bearing Co., Bound Brook, N. 


previously vice-president in charge of engi- bias W. 


the powder met: ulurgy field, Mr. Toe me ie Branch Laboratory manager, is now 


neering. Recognized as an authority in © 


has been acti ve in ASTM C ommittee B-9 
on Met tal Powders and Metal Powder 
Products since its organization, serving as 
first secretary (1944-1948). 
-_Waude F F. Waldron, prev iously as assistant 
section engineer, American Bosch Div., 
American Bosch Arma Corp., Springfield, 
Mass., is now chief engineer, American — 
Bosch Arma C orp. Columbus, 
Miss. 
William C. Walker has severed connec- 


tion with National Printing Ink Researe 


Inst. join West Virginia Pulp and 


Paper Co., Willis as direc 


vis: 
director of rese: arch, 
Engineering Corp., | Pas sadena, ( Calif, re- 
— the 1955 ACS Beckman Award in 


resident 


Chemical Instrumentation, sponsored by enginee ring, 
Div., 
Mich., 


oune ‘il of the Society A 
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Beckman Instruments, Inc. He was cited 
for his “‘internation: ally recognized contni- 
butions to chemical analysis by mes 
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the mass spectrometer ashb 
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ie have been active in ASTM technical 


work of the Society, 


Consolid: ated Departments 
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Russel K “Wheeler, 
Williams Inspection 0. as 


a 
Pensacola Testing Laboratories, 


| Emund M. Wise has been appointed 


assistant to F. L. LaQue, vice-president ~ 
and manager, Development and Reser h 
Div., The International Nickel Co., New a 7 
Messrs. I LaQue ‘and 


work for 
has been 


many years. Mr. LaQue who 
‘tive also in administrative 
is currently serving a 


Board of Direc ‘tors. ‘a 


"Harold Wittcoff has been appointed 
director of chemical research, Gene ral 
Mills, Inc., Minneapolis, Minn. He will 


be responsible for the administration 


the Chemical and Engineering 


Zimmerli, director o 


Barnes-Gibson- Ray mond — d 
Associated Spring Corp., P 
is serving a two-year term on the 


on Paint, Varnish, Lacquer, wad 


: D-2 on Petroleum Products and — 


L and several of the Re search 
- Divisions and subcommittees; D-9 on 
Electrical Insulating Materials; and D-16_ 


James W. Ames, 


1955). Representative of company mem i 
bership since 1944, serving on Committee _ 
on Steel and its I 
Ralls and Accemorion, 
Chesler, director of research, 
4 P encil Co., New York City (July 21, 1955). 
Representative of company membership : 
TE consulting engineer, 
Chesapeake, Lawrence Co., Ohio. Me ‘m- 
_ber since 1914. Represents ative of Ameri 
ean Society of Mechanical Engineers 
1949 on ASA Sectional Committee B-36 


and Co., Je rsey City, N. J. (Septe on Industrial Aromatic 


arbons and 


ated Materi: ls. 
Henry R. Power, 


‘hemical Laboratory, Carborundum Co. 

(Dee sls 9, 195i 55). Member since 1916. 

Herbert Maxwell Shilstone, President, 


Testing ‘Laboratory, New 
leans, La. _ (Baton Rouge, La.; Houston 
and Corpus Christi, Tex.) (Septe smber 1, 
955). Distinguished in the consulting 
chemical and sanitary engineering field, — 

_ Dr. Shilstone was the inventor of Carbrox, 


mh decolorizing carbon. A member of ASTM 


on Standardization of Dimensions and since 1922, his other organizational affilia- 


Materials of Wrought-Iron and W rought-— tions ine luded_ the 


Steel Pipe and Tubing. > 


Charles senior chemical 


engineer, Technical Service Dept., Socony 
Mobil Oil Co., Brooklyn, N. Y. (Octobe a 


1955). Member sinee 1941. 


any years a of Rec engi- 
neer noted for his work in the de velopment 
of procedures and equipment for testin 
concrete for dams and related structures" 
(January 2, 1956). 


Charles es H. Lynam, refinery chief chem 


ist, Oil Co. of California, El 
Segundo, Calif. (Novembe r 9, 1955). 
Me mber of the Society since 1927, and 
very active for many years in a number of 
| tec committees including D-1 


verett 


Gosta 
turing Research Dept., . Ford Motor Co., 


Member since 1948. | oa XXIV 


American Chemical 2 
, andthe 


Edmond L. Sweeney, superintendent, 
Plant, Boston Consolidated G: 
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ber since 1946. 
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Soe iety, Americ: Inst 


Dearborn , Mich. (Se ptembe r 8, 1955) 
Representative of « company - Committee 
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on Nodular Iron since 1950. 
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Cenco brings you 


_acceleratec 


of “cement. Its ‘efficiency a 
accuracy have been fully” demonstrated in 


“scores 2s of cement laboratories, where this auto- 


* Large, easily read pressure we gage 


pressure chamber chromium plated 
maximum corrosion resistance 


* E d with safety val 
3 vi ea wi ressure sare vaive 


* Meets requirements of ASTM Standard Method 
C151-49 
~ under ASME Boiler Code and 


_pressure- -temperature. ‘control 


Operates on 115 ‘volts, 50- -60 


Full details about the Menzel 
Autoclave are contained in our ain 


circular No. 1212. Write for = 


(CENTRAL SCIENTIFIC COMPANY 


PARK ROAD CHICAGO 13, ILLINOIS 


SANTA CLARA LOS ANGELES MONTREAL VANCOUVER 
2s 
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The SPI Flammability Tester for — 
(Com. 


Static Detector (Cs- 
or 


Inspection (CS- 28) ice 4 


“The cst. Calibrator was 


_ designed to meet the need for ey 


precision checking instrument for 
extensiometer, strain gages, dial 
- gages, and test indicators; which | 
pre be precise, simple to operate 
readily portable. (asta des- 
7 ignation E83- 


pilling tendency of textile 


— 


= Its value is in controlled commercial 4 


production, in research or processing 4 

conditions and a guide in researchin 


Automatic Guarded Hot Plate 
Console provides an automatic system 
cients of thermal conductivity for various 
insulating materials. (ASTM 
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Weighing can done much ‘fas 


ersonnel can weigh and 


curately 
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| Racy 
substitution method of weighing accurate in 
weights, overall quality, and automatic ¢ operation 


assure accurate results _.reducing possibility 0 of costly 


Tir 


“Ther name Tay lor on an ASTM ther- 


i mometer or hydrometer is your. 


assurance that it complies in every 
we way humanly possible with ASTM 
specifications—in accuracy, quality and 
dimensions. \t has been made by ex- 
ail 
pert craftsmen w ho are proud of 


their work, and of their re 


THERMOMETERS: A ASTM’ Plain 
mored or Pocket- Ty pe. 
read: ability. annealed for 


buil with the” me pre si on. 
he same precisio 


-| and Thermo- Hy are. 


Streamlined designs assure correct 


readings ...no trapping of bubbles 


ons surfaces. ‘fapidly to 


DESIGNS made to order for 
scientific, research and production | 


purposes. Available with all scales 


Lo tecognized by by Bureau of Standards. 


Write for Catalog LH 


R« 


xchester, N. Y. ‘Toronto, Ca ada 


controlling temperature, pressure, flow, liquid 
level, speed, density, load and ‘i 
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D943. 115 


This bath determines the oxidation inhibitor life level. stainless steel centrifugal | 
of inhibited turbine oils. The oil sample, in the accomplishes uniform stirring without turbulence. 
presence of: w vater, oxygen and an iron-copper cata- In conjunction with ‘the lo-lag stainles 
lyst, is subjected to a temperature of 95°C + 0.2°C. ss 


heaters, a sensitive mercury-in- -glass-type thermo- 


The bath accommodates 12 oxidation test cells. a _ regulator operates ¢ a mercury plunger relay on the 
made | of resistant Stainless ‘Steel. = 


we 


_ 


brand with stainless steel floats. Individual A An additional heater circuit permits steady continu- 


needle flow control » valves assure a rate of flow of heat input. All control knobs are conveniently ate 


three liters of oxygen per hour to each test cell. The mountedon thelow er front panel for ease seofoperation. 
water manifold has valve connections for mushroom 


e condense PRICE List 


‘The bath’ s ‘window is made of tompereil polished as described above but without oil test cells (which consist of test tube, 
“Tut -flex” plate glass. Two fluorescent lamps permit 
G18772 Oil Tube Pyrex brand glass 
operator to view the rate of oxidation and elimi- 


nate the need for removing the cells in determining: Bi 618776 
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DUROMETER 


for testing the hardness of of © 
rubber and o ther elasto- “sire 


meric mate 
FEATURES: 
© Quadrant or round dial 


The Standard” 


Conforms to ASTM 


carried in the poc het 


with 


Te Shore Durometer is available in various models ad 
testing entire range of rubber hardness. 


. te for FREE D scriptive Li terature. 
Write fo e ptive 


by the of the “‘Scleroscope”’, 


Shore 


VAN WYCK EXPRESSWAY, 35,N 


capacity 


MOREHOUSE 


PROVING RING! | 
National Bureau | of 
Certified 
Available i in both 


"pression and tension 


‘This newest Ring brings accuracy to 
the calibration of mechanical-force- tadicating « in the lower 


capac ity range (from 50 to 500 Ibs. 


“Like all Morehouse Proving Rings, this 500-1 
model is backed by more than 30 years of precision 
instrument manufacture in this highly specialized — 


Assures accuracy within 1/10th of 1%. 


500- 


Also investigate Morehouse Weighing and Cali- 
_ brating Systems, Ring Dynamometers, Calibrating 


COMPANY _ 


**World Leader in Precision Calibratio 
a 233 WEST MARKET STREET, YORK, PENNA. 


2 


Fast, 


A reset” timer for 

timed 

test periods. 


Controlled. 
magnetic vibration— 


M040 Ac Opera. 


tion, 


 Welte for | Free Descriptive Bulletin, 
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Kodak reports to 


some information we hope you'll use and some we hope you w 


else’ s slide lecture back home ... looking through the microscope with movie film and camera 


‘Dete for ti 


ervice, , we feel we we ought to print ii idan table: 


KODAK FILM 


~ 1,000-KVP X-rays— 
Roentgens for — of 
= 
gross 


 Kedek 
Developer 

1. Kodak Royal Pan 

Eastman Plus-X Panchromatic 


‘ 


= 


_ © 


7 Kodak Super-XX Ae-ographi 


8. Kodalith Ortho Film, type 2 


File Panchromatic Film 


have three reasons for print- “and lengths up to 390 fant. No. 


: - ing it, in decreasing order of impor- © a 6 is 16mm and 35mm film for re- 
In the event of nuclear disaster, 


pieces of film that survive lighttight ae reddish cathode glow. No. 7 is’ 
might serve as fortuitous dosimeters. - the world’s No. | film for aerial pho- 
Few American population centers tography. No. 8 is a sheet film that 
of 10,000 souls or more wouldn’t __ gives either inky blackness or diaph- 
contain at least a box or two of such anous Clarity and nothing much be- 
a popular product as Kodak Royal tween. . And No. 9 provides 16mm or 
Pan Film. Giving it the above- indi- _ 35mm sanctuary for records by the 
mended for that film would provide 
a radiological survey party with ae 
quick rough estimate of the 
amount of prompt radiation that 
hit where the film was stored. oe tunity to soak up roentgens will be 
table the of Kodak X-ray Film 


Convention trophies 


write Eastman Kodak Company, 


2) In nuclear times, 
who is director of photo’ services at 
in the act of outwitting a speaker 


question often arises of how much 

who was impressing the audience by © 


ies radiation it takes to spoil film for its — 
“ er than 1 ,000- a zipping slide after slide of big, fat 
cays. tables of numerical data onto the 
ss 3) It’s an excuse to tick off a few é screen. There we sat in the dark — 
- film names you might like to know _ with a little camera, popping away 
_ about. No. 2 is one of the main at each ahde so that when we got 


“all radiations hard 


“time deciding just ‘how impress 


film. with tone rendition for be. 
monochrome We thought we would have a 
i i chance to expound to the fellow 


little on film, aperture, and shutter 
% speed involved in this photographic 


No. is sheet film 


black white photomicrography. feat, but it turned out this type of 


No. 5 has sensitivity out to nearly — 


pe cagey operation is straight routine 
000A and comes in widths t 


o a him and we couldn’t tell him a 


his is one of a es we sepnets on the many products 

an 


divisions are... serving g laboratories everywhere 


_ FOR FURTHER INFORMATION CIRCLE 116 ON READER SERVI 


ories on: 


—. he didn’t know already. One 


For more detailed information non the 
radiation sensitivity of more Kodak films, at 
X-ray 
Division, Rochester 4, N. Y., who hee 
_ that the only film ever given an oppor- Fel 


eee revision of the booklet 

Bumped into a lad the other day 


one of the big Middle Western uni- — 
It was at a mecting of a 


sed 


... how to brine 


won "t g somebody 


4 


the regular duties of his office is 
supply staff members with cam-— bie! 
eras to catch the slides at meetings. 
oe With any luck and a steady hand, a a 
camera no more elaborate the 
Kodak Pony 135, Model C, which 
_ with an f/3.5 lens for $33. fo 
should pick up readable copies of slides ri 
Kodak Tri- x Film when shot wide 


where screen image just fills” 

the finder. It could provide something — 

more definite to bring home from a 
meeting than a feeling of solidar ity w ith 
one’s discipline. (Caution: copying a 

man’s slides without his permission 

could conceivably earn one a punch in 


x. 
Ginephotom 


cording repetitive patterns from 
green-emitting c-r tubes, unaffected 


occurred to thoughtful men 

earliest nickelodeon days, if not 
‘= Certainly the 
widely and effectively practiced and 
_ improved since then, but how 


laborers in the various V 


the 


have had too many other ortant 
and more difficult matters meriting ee 
a their attention to give thought to 
what cinephotomicrography could 
doforthem? 
Therefore, with no. loftier motive 
S than moving a little merchandise, it 
- may be that by publishing a new 
“Motion 
ictures Through the Microscope,’ Bes 
shall accomplish the greater good 
of a seed dropped in the right place ss ate oe 
The booklet speaks of how to use i 
motion-picture camera to alter the 
bis apparent rate of events on a micro- Pt 
scope stage, making them many 
thousandfold faster or four times 
slower, as desired; of the details of - 
aligning camera Ww with microscope; 
of illumination, exposure, color ren- 
dition, the defeat of vibration, anda 
hundred other petty points that dis- | ~ 
tinguish exasperation from 
achievement. 


copy of * “Motion Pictures 

the Microscope” (Kodak Pamphlet N- 2) 
obtainable without charge from 

Eastman Kodak Company, Sales 
Division, Rochester 


includes Federal Tax 
and is to change 


d services: with which the Eastman. Kodak Company and 
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Maurice Harrison, quality control super- 
a: visor, 122 Western Ave., Lowell, Mass. 
Pollack and Co., Inc., Max, Charles Kirby, _ 

general manager, Box 203, Groton, Conn. 

- Berrigan, Thomas A. consulting engineer and 

lawyer, 448 Statler. -Bidg., Boston 
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45th St. and Hamilton veland, 
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Cronin, Donald metallurgist, Wyman- 
Co., Madison St. Worcester, J 
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Material Co., 545 E. 103rd St., Chic ‘ago 28, 6 I Vv ‘Gilman, James R., manager, quality control, 
John N. boro, Mass. 
t B Yetroit 26, Mick 
Bos Sand Co., “6369 M: Chicago ‘Hunter, Stuart I., ‘director of laboratory, 
30, Ill. 8 services, Burroughs Corp., 14300 Tireman Wamsutta Wamsutta St., N 
> r., technical director, ‘ = ass. 
Engle Edgar Jn, tect direct Ave., Detroit 26, Mich. 1, Mi 
Vaseoloy- Corp., 800 Market St., Blanchard, Bred C.. civil engineer, Lowit, Paul R., E ngineering Dey 
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and Rietveld, Clarks Grove, Minn. 
Cleveland, Allen E., chief deve engi- 


, laboratory supervisor, The | 
Multer, Robert K., development eal. —Co., Engineering Staff, ‘Box 2053, General Testing Inc., , William 
Marbon Chemical Division, Borg-Warner Mich ich, chief engineer, 58 W 
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The following 149 members | from 
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tal membership 8165... . . Welcome to ASTM 
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Reflectal Corp., Cecil W. 
development engineer, 


ar alski, Leonore, library supe rvisor, ‘Uni- Box 188, North End Station, Detroit 2, 
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engineer, National Presto Industries, Ine., 
associate professor, 


E xperimental Engineering Station, U niver- a 


sity of Minnesota, Minneapolis 14, Minn. 
= R. Frank, packaging editor, Modern 
Materials Handling, Boston, Mass. For 
mail: 2365 N. 73rd St., Milwaukee 13, 
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HOGGSON & PETTIS 00. 
13 28 St., New Haven 7, Conn. 
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VACUUM B DRYING» CONTINUOUS 
DUTY STIRRERS 


4 


Moi x Utility Stirrer, 
vacuum ovens be used all non- com imately 250 r.p.m. A compact stirrer for light duty 
Induction type motor is rated for con- 


extension tube facilitates mounting in an ordinary 


_ support clamp; plug-in cord is wired through tube. = 


Complete with chuck, _monel metal shaft and p pro-- 


peller. Operates on 115. volts, 50 or 60 cycles A.C. 
only; 17 watts 


_ terior, surrounded by 2” glass wool saiediiaie. 
SAFE—Door equipped with wire mesh protective 


ae over tempered pyrex window. No electrical ai 
connec ions i i ide chamber. New type woven 1heating 


to eliminate hot spots, and insure chamber 
Self sealing neoprene door gasket. 


CONVENIENT DESIGN— controls on front ‘pens Each. . . $28.50. 
= Stirrer, without rheostat, but 


front “permits. easy viewing. otherwise identical to H-60115 

easy to read vacuum gauge and 2 valves (one. for y . $21. 

vacuum and one for dry air or fishing) con 


veniently positioned. 
TILITY—Can be used es oven 


Weight—only Ibs. Range, room to 125°C. 

12" W x15" Hx 177 D, shelf, 2 valves, ther- including fraction. collectors, 
Working chamber: neon pilot = tion chambers, spec-_ 
W x7" Hx (Approx) fight, cord and plug. trophotometers, etc. 

740 cubic inches—All Usable. delivery. 

52829—Forma- -Vac Cie Oven. $155.00 


— 
— 
— 
a 
} — 
860 
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Howell, William J., Jr., consultant in fiber- Penn PI., Pittsburgh 30, Pa. Rd., 13, Ont., 
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Dalrymple, R. S., Chief Corrosion Engineer, = Harry R., general manager, Power — “Huffman, E. W. D., owner, Huffman Micro- © 
Metals » 2500 ‘8. ard &t., “Engineering and \quipment Co., Ine. analytical Laboratories, 330 
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Klikunas, Richard V., chief engineer, Buck- er Rogers, Lewis H., senior chemist, Air Pollu- - Levi, Abraham A., chemical engineer, Boeing | 
eye Tron and Brass 'W “ay 324 E. 3rd St., tion Foundation, 704 8. Spring St., Los — Airplane Co. , Seattle, Wash. For mail: i 

SOUTHWEST DISTRICT Denver Federal Center, Denver 2, Colo. 
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offered in: stainless steel (43AS) for 
general use; ; Hastelloy C (43A4) 
long s service with high “ 

‘Te. operated resistance; and platinum (43A5) for 

or in. dia. tablets from 

powdered samples for complete 


* The No. 1823 Safety Relief Ty . of 
OXYGEN FILLING CONNECTION 
be prevents dangerous overcharging, 
Gasoline and other or volatile liq. eliminates accidental gage damage, 
uids are easily weighed and burned permits close regulation of bars flow, 

in the No. AI85A VOLATILE SAM- 

~PLEHOLDER, 


Ask your Dealer for 


direct. 


ANCES 


SEMIMICRO and Micro. 


ou 
ANALYTICAL BALANCES, ‘Single pan, direct reading, 
q *: Balances with built-in Stainless steel weigi.ts operated by dials on front panel. Made in Switzer- 


land and in use throughout the world for the Past nine years; 


Operate on the principle of weighing by substitution on a single pan with ion. wae t 
constant ioad throughout the entire range, which method is recognized as highly accurate. -_ Oper- 
3 ation is simple and weighings can be completed in less than 30 seconds. Total weight is read = 


directly from indicator on front anel. Sensitivit is constant throughout the weighin ran e. uA ; 


The specially engineered all tools fo tallation. 

1867-J. Balance, Analytical, Mvttler B- capecity 200 gran grams, +01. ms. With ai air da mper and 
_ transformer for 110, 125, 145 or 290 volts, 50 or 60 cycles, a.c., but without magnifier-light shield 


1888-C. Semisilero, Mettler B-6, 1867-J but with ‘eapecity 100 srams, accuracy, within 


range + 0.02 ms, eccurecy entire set of weights + 0.1 mg, and with magnifier-light shield. . .995.00 
‘1988- M. Balance, Microchemical, Mettler M-5, with veceittly improved damping device, capacity 20 grams, 
accuracy within optical range + 0. ‘002 mg, accuracy of entire set of weights + 0.02 mg. ~ With front {S000 

shield and magnifier-light shield 


_ More and More Laboratories. RELY ON THOMAS ~ 
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FURTHER INFORMATION CIRCLE 120 ON READER SERVICE CARD PAGE 101 


FORE 
‘PUISTICS. CERAMICS 
LIGHT METALS and 


ADHESIVES 
“Combined Izod ond 


Charpy. 
design, 
wide linear scales ac- 
curetely calibrated. | 
*Two capacity combi- 
nations ore available: 
Model ™ 52004, 
ranges, 30 foot- 
‘pounds maximum ca- 
tester is kly set ‘Mass is | 
y se ass is ; properly 
up for any desired centrated close to the 
and pacity range, or pact point. Hammers are 
reproducability Charpy, by selection of integral with bits, have 
achieved with the required individually- ne serewed-on ballast 
con ro Testing Machine Division 


NATIONAL FORGE & ORDNANCE CO. ) 


Dept. TM, Irvine Warren County Pennsy 
122 ON READER SERVICE CARD PAGE 101 


3 


| 
a 


ly “increased in the 


ss constant volume of air at a controlled temper- 
ature in the heavily insulated cabinet, maintains uni- 
i d dl (2020 
orm predetermined specimen temperatures regardless 


of variations in room conditions. 


Autornatic control of humidities up to dew point is reliable counting epplications. 


nance-free operation is required. 
available as optional equipment. AS Cold cathode counting and trig: ger simplified cir- 
All automatic controls including complete voltage cuits, are used throughout which assure years of trouble-free 


controls are located on the front panel of the Weather- service and low-power consumption. 
- an F ode is a igit single preset counter ca e 
of the test trolling any that is repeated up to 9.998 times. Any 
orizontal and vertica testing is available ah number from | to 9.999 may be preset on the 4-digit selector _ 
_ Shallow containers are used for semi- -liquid materials — | + switches. When the preset total has been reached, the counter 
and vertical panels for solid materials. i we _ ae a a will provide an output pulse and close contacts on a relay. 
These outputs may be used simultaneously or separately to 


Bs _ Source of radiation is two Atlas enclosed eno car- ae stop — machines, actuate control signals, or trigger additional © 
omplete technical information on the .DMC model SPECIFICATIONS | 

nd other Weather-Ometers is contained in the new Moximum Count: 


an 7 
aximum counting rate: > ht: 
300,000 counts: per minute pounds 
‘Tae Input Sensitivity 
Outputs; 105-125 volis, 50- 60 
also manufactures Totalizing, Preset, and Batching Counters 


FOR COMPLETE INFORMATION 
assistance available for adapting 


Game counters to your specific applications 


FREED, TRANSFORMER 


ti ae rae 1733 Weirfield Street, Brooklyn (Ridgewood) 27, N. Y 
waar 121 ON READER SERVICE CARD PAGE 101 ee _ CIRCLE 123 ON READER SERVICE CARD PAGE 101 oe 
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(Continued from page 88) 
Welch, general manager, Box 381, 
minal P. O., Ottawa, Ont., ¢ ‘anada.| 
_ Ripley and Associates Engineering Consult- A. 
- ants, Ltd., Charles F. Ripley, president, 
1930 W. Broadway, Vancouver 9, B. C. hey 
Siporex, Ltd., P. O. Freeman, manager, re- _ 


search and development, 640 Cathcart St. 
Montreal, P.Q., Canada. 


MATERIALS T TESTING 
E Q PM E N’ 


Bihet, chief engineer, 


Usines Chimiques Rhone-Poulec, 21, 
Jean Goujon, Paris 8 éme, France. 
9 Quai J. , Guesde, 


4 e Jesus, Dominador, materials ana 
engineer, Materials Testing and Physical 

Research Div., Bureau of Public Highways, 


inston- iF 
Montilla-Montilla, Ap. Aereo 19-48, C 


_ Espinal, Rodrigo, civil engineer, 
gena, Colombia. |A] 
_ Geary, R. J., steel blade engineer, de Hav “ey 


Propellers, 


Hanna, J. E., research officer, National 


search Council of Canada, Sussex Dr., 
Ottawa 2, Canada. 
orner, Ralph, general manager, 
Electric Wire, Ltd., i8 F oster St., 
 Ont., Canada. 
King’s College Library, Ww illiam S. Mite she li, 


librarian, King’s College, Newcastle 
McGee, 


R. Harley, laboratory 
Bathurst. Power and Paper Co., 


Ltd., 1 
Hodge St., St. Laurent, P. Q., Canada. del ~ 


oh National Aeronautical Research Institute 
«AN. L.L.), A. Hartman, assistant chief, 
4 Materials Dept., 145 Sloterweg, Amster- — 
dam W. Holland.  — 
_ Nerenst, Poul, director of research, 
18 Frederiksborggade, Copenhagen, 
Peyrot, P. P., physicist, Société des aac 
= *himiques Rhone-Poulec, St. Fons, Rh 


Central 


Rodriguez, Miguel N., preside ont, 


, Centro P 
61-62, 


Rodriguez and Cia. S.A. 

dl ste., Villa Flor, 
Caracas, Venezuela. For mail: 
No. 2, ob Caracas, Venezuela 


Oficinas 


Usines a Tubes 
de la Me use, Flemalle-Haute, Belgium. 
ag Courteix, Jean, chemical engineer, Sté des 
Rue | 


Vi itry “ours “Se sine, 


France. 


= 


Ltd., Manor Rd., Hat- " 


Perth, 


Apartado 


Limit | (ASTM D423) 
Soil Compaction, Bearing Ratio 
and Expansion Apparatus 
Soil Dispersion Stirrer hey th 
ASTM 
oil Shear Test Machine gix 
Sampling Augers, Tubes, end 


Sample Splitters (For various i 


‘Mortars and Pestles (ATSM D421) | 


ASTM E-11) 


omy 


Concrete Beam Tester (ASTM C78) 
Motor-driven Flow Table 
Wagner Turbidimeter (ASTM ci 
 Entrained Air Indicators 
_ Molds for various ASTM onesies 
Transverse Beam Test 


(ASTM 


4: 


Sticky Point Testers 

Proctor Plasticity Needles 

 (AASHOT-99) 

Compaction Control Kits 

Specimens 
Percolation and Settioment 
Sieves and Sieving Machines Testing Apparatus 
Cone Penetrometers (ASTM D420) 


Slump Cones (ASTM C143) 
Dial Micrometers (ASTM 
Los Angeles Abrasion Testers 


(ASTM C131) cters 
Emiley Plasticimeters 


(ASTM C6; C110) 
M 


. A) associate membe 
denotes sustaining membe 


Compression Set Apparatus Set Ap 


cra 
Rubber Oscillograph (ASTM peas) Low-temperature Rubber-flexing 
Accelerated Ageing Testers __ | 
 Cold-flex Testers (ASTM D1053) 
Rubber Abraders (ASTM D394) Modulimeter for stiffness of rub- 
for Buffing Rubber | plastics, etc. 
Specimens (ASTM D115) Flexometer for flexural character- 
Testers (ASTM D394) istics of rubber, plastics, etc. 
Cold- flow Testers for Hard Rubber Compressometer for thickness, com- | 
(ASTM D530;D621) pressibility and compressional 
Permanent Set Machin es 
(ASTMD412) 
Dies for Cutting Rubber Specimens 
Micrometer Dead-weight accelerated weathering 
(various ASTMtests) (ASTM D620 and D795) 


red Saybolt (ASTM "Electric Heat $ Source for 
i Gum Stability Apparatus for testing softening-point tests according biases? i 
to ASTM D36,D61,E28. 


Potential Gum Apparatus for. ace 


al 


February 1 1956 
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AMERICAN INSTRUMENT CO., INC 


aboratory | 
we USE READER SERVICE 


Note 


Novel approach to the 


"problem of providing adequate lead shield-— 


ing without sacrificing portability is an 
Cc feature of new well-type scintil- 
ation counter. T'he Atomic 


Strain Gages—New 
type strain gages for use ~“ te mperatures | 
up to 1800 F. Baldwin-Lima-Hamilton 


Cor 1002 
Polishing _Attachment—An automatic 
polishing attachment for “me tallurgical 
specimens, accommodates ‘six mounted 


in. diameter. Ltd. 1003 


Polisher—Selec to-Spee ed rs hav- 
ing infinite ore between 100 


conductivity for various insulating mate- 
ials. Ci stom Scientific Instruments, Inc. 


Frequency -Synthesizer—: A frequenc y 
sy nthe ssizer that generates a single fre- 
whic h is continuously __ variable 


Ultra- Since 
1946, researchers have worked on the pro- 
duction of cermets (ceramic- metals com- 
binations) based on zirconium boride. 
Borolite” crucible with superb high-tem- 
Sais, designed to be a workhorse in 
metallurgic al labs, has a me Iting point of 
Fisher ScientificCo. 1008 

Chromatography 
qualitative and quantitative analysis of 
gases and volatile liquids by gas-liquid 

partition chromatography. isher 
|tures include Underwriters | atories” 
military ruggedization, and coun- 
_terbalanced rotating parts. General Radio 
Low-Temperature Cabinets—Horizon- 
temperatures to 


tal utility cabinets for 
minus 120 F, and in 3, @ and 9 cu- -ft 

capacities. Div. of 


Hudson "Bay Co., 
Multi-Point Conductivity ites or 
multi-point testing set-ups usually requir- — 
a duplication of indicating and 
equipment. Industrial Instruments, Inc. 


CARD ON PAGE 101 FOR REQUESTING ADDITIONAL !NFORMA TION. 


This tnleiuialien 1 is based on literature and statements from apparatus manufacturers and laboratory supply houses. 


_ specimens of 1- in. diameter, or five of 1} up 


1004 


ii 


Tes 


voltages of 100 ee de. Industrial 
Instruments, 
Photosensitive | Plates— 
Heavy gage, photosensitive, anodized 
aluminum plates, with of 0.064 


push- button actuators for snap-action 

lator Co. 


F iret, commer srcially 


tometer. 


Grain Orientation-——Pole Figure Devic 
for use with the X- -ray Diffractometer, de- 
signed for grain orientation ‘studies 
metallurgical and other fields. 


Heat Distortion Tester——Five speci- 


‘mens, regardless of differences or similar-— 
ity, can be tested at the same time by a 
aa new five gage Heat Distortion Tester re- 
cently introduced. Testing 

Us 


Machine Co. 
~ many functions never before found in 


ba. 


single freeze drying apparatus. — Palo 


Supplies, Inc. 1019 


_ tures on small glass-lined reactors include © 
pressure lubricator a for seals and with 
standardized parts. The Pfaudler Co. 


r 102 
Stopcock Grease—KEL-F 
which is recommended for metal, glass, 
plastic or ceramic parts, offers extreme 
lubricity, is chemically resistant, and is 
easily removed. Scientific Glass / Apparatus q 


Unconfined Compression-- —New type 


-operated unconfined, compression 
- apparatus that can be used in making field aa 


is} 


arian Associates. 1023 


OF laboratory tests of soils. 


_ Spectrometer —Commercial avs availability 
ofa High Resolution N- M-R Spec-— 
trometer. 


__ CATALOGS AND LITERATURE 


_ Testing Machines Explained—Univer- 
sal testing machines are presented in a new Fy 


12-page Bulletin 4401. Hydraulic 


chines with capacities from 10,000 
5,000, )0 lb are described, including ste 

ard and special types of vertical and hori- 
ral zontal machines. Baldwin- 


"2001 


ting E 


size, mechanical ruggedness, 


1015 


the > world. 

“3 1017 issue of JAco 
Mobile Freeze-Drying Unit—Performs 


Small Reactors—New construction fea-_ 
ing oils, 


No. 90, 


verter to be available on a commercial 


quipment 


Ex 


matic ters which speed 


laboratory analysis and a new pH cho = 


trode are all described in Bulletin No. 17. 


let on the Kodak Ektron Detector, a unique 
type of photoelectric cell which utilizes the 
peculiar electric properties of lead sulfide 
and which is characterized by its sm: all : 
and high 
_ sensitivity to radiation in the infrare d, je 
and ultraviolet portions of the 
Eastman Kodak Co. 2003 


visible 
um, 


available double crystal X-ray diffrac- Laboratory Emergency Chart—The 


New Brunswick Scientific Co. unique A-to-Z (acetone to zinc) as treat- 
1016 


ments for specific poisons (as well as treat- 
_ ments for particular accidents and for cor- 

~ rosive chemical burns ) has made the chart | 
a standard item in laboratories throughout 
Fisher Scie entific Co. 200 2004 


‘News Letter. Jarrell AshCo. 2005 
Tracing Templates—Portfolio contain- 
ing forty-eight 8} by 11 in. tracing te m- 
= 
plates for time and money saving tracings 4 
of _ clamp assemblies, hand knobs, 


| har , ete. Jergens Tool Specialty 


2006 

Combustion Unit—Bulletin LEP-1 de- 

scribing a high frequency combustion unit 
for rapid determination of total sulfur in 
_ diesel fuel, kerosene, oil sludges, lubricat- 
lubric ‘ating oil additives, tars 
asphaits, spent caustics, and ‘other 
» Lindberg E ngineering C 2007 


Proportional Converter—Bul- q 
~ letin PCC. -14 gives full details on the first 
self-powe red proportional counter con- 


basis. Nuclear Measurements Corp. 2008 
al The Nucleus—The Nucleus describes 
Ne new Isotope S: ‘anner. This unit, used with — 
directional scintillation detector and 
scaler, provides a means of scanning body 
areas for concentrations of radioactive ‘ 
_ isotopes while simultaneously drawing a 
‘picture’ of the isotope distribution 


ferent bombs for try i oxygen 


combustion tests are described in a new 


page illustrated bulletin. Parr Instru- 
ing steel shelving and lockers as well as 
te storage and maintenance equipment 
for industrial and institution use. 


Chromatographic — _Data S Sheet 


Beckman Bulletin—An ‘‘Electronic hot- 


rod that accelerates ions 1000 miles per 


No. 11198 on the re designed thromatopile, 


| . | &§ 
r | 
a NEW PRODUCTS Hig umeter— | 
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a and stable that it may be used a 
ia laboratory frequency Standard. Fede 
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viding BuULLETID ce 


wits ice is designed to mé available information from various sources with — 


penditure of tim our part 

sethe Re Re ade er Servic ice eCard on on Adve rtised 


ferenced i in the atalogs and 


our on the “utility of this « card would be appreciated. 


|| tig jgue Test Machi 


1e ts es, up ie 100 Ibs. 


a comprehensive vibration fatigue test. It has a 
overload safety factor. Vibration in simple 
ilable i motion is produced horizontally. Displ: cement (double am- 
al. plitude) is adjustable from 0” 125” Automatic Range 
Selector controls acceleration deceleration. From 10 
- cycles per second frequency mav be increased uniformly to 
60 c.p.s. and then decreased to 10 c.p.s. Any desired range 
within the total may be selected. Selec tor can be 
off and frequency held-at any c.p.s. 4 

“ Recommended for testing electronic, electrical, mechanical or 
F optical parts. One of 7 models. Send for Catalog F, a 
taining helpful data, nomograph — 


me §6iViulien |testers 
— Specifications — 
_ Als ‘ AN 
| 
| 
American Precision Die Filing Mechines. 
; fist: CIRCLE 125 ON READER SERVICE CARD PAGE 101 126 ON READER SERVICE CARD PAGE 


STM. BULLETIN 


bess for Testing Materials, 1916 Race St., Philadelphia 3, Pa. 
& Sous: Iac., Wm. Corp. 


American Instrument Co. Ledoux & Co. 


Custom Scientific Inc. Orth, Testing Machine Co., Tinius 


“Eastman Kodak Co. Perkins as & Son, Inc. 
i HE **Posey Iron Works, Inc. 

_ Electro Products **Precision n Scientific Co. 


Euclid Pre & 


Shore In Instrument & Mfg. Co. 


***Gaertner Scientific Corp. 
_“*General Radio Co. nit 
‘Greiner Co., , The Emil 


_Harshaw Scientific Div. 
B Instrument Co. 

“High Voltage Engineering cor. 


"United Scientific Co. 
Instron Engineering Corp. Wabash Metal Products Co. 


Wilson Mechanical “Instrument 


“Klett Mfg.Co. American Chain and Cable 


Kinetic Instrument Co. 
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Distillation Apparatus—Bulletin 7 716 in r 


front-view distillation units for petrole um 


oe must be a reason why more and 
ment 20) more of our leading industrial firms, uni- POLARIZING, MPS 


ay versities and research laboratories are | For the study and identification 


of material structure and char-— 
turning to UNITRON Microscopes. These 


remarkable instruments have dispelled | able, gradueted stage. Individ- eer 
the myth that unexcelled optical and me- ally centerable objectives. : 


Bertrand Lens for examination of 
chanical performance is inconsistent with | interference figures. Course end 


low cost. Wel! known UNITRON ee fine focusing. Substage con- 


denser. 2 compensation plates. 

Nat'l Bureau of Standards 40x. Eye Pisx. Crosshair 5x 

General Motos j= = MAT. and 10X,PISK. 

U.S. Dept. of Agric. Arthur D. Little, Inc. 

Princeton Univ. Sperry Products 

Univ. of Michigen eae Nickel 

CBS-Hytron Firth Sterling, Inc. - 

IBM Corp, «Univ. of Cincinnati PHOTOMICROGRAPHY ser 

U.S. Army rend Navy Raybestos-Manhattan 

Parke, Davis & Co. Electric 

Yale Univ. 1. du Pont de Nemours 

Union Carbide & Carbon ‘Allied Chemical and Dye 


Baird Associates, Inc., Cambridge 38, 
H. Billings, director of 
search at Baird Associate , Cam-— 
he has be bee een name 


Freed Co., , Inc., 
N. Y.—The emphasis on industrial applica- 
tions of electronic equipme nt for control 
and automation in the ‘ 

lurgical, oil refining, and elec tromechani 
fields has re ‘sulte dina 100 per cent inct 


costly apparatus. Mounting 
brackets adjust to accommodate 


Brown Univ. Westinghouse Electric 
General Electric of America | 
Northwestern Univ. | Owens-Corning Fiberglas 
Goodyear Atomic Cerp. Memcrial Institute to be made while camera is in 


. place and allows continuous ob- 
Corn Products Refining United Aircraft Corp. 7 of the specimen even 


& 4 during time exposures. 
NEWS OF LABORATORIES | | Only $39.95 
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Angeles, Calif. —Truesd: Laboratories, UNITRON Mets Nograch camera. 

of Los Angeles, prominent research which are conncct.d wit | 2 and METALLOGRAPH 


and testing firm, has established an opera- obserstion cf A comeletely self. 
tion division laboratory in Honolulu, and Bet ley TX, 40X, 100X. Eve ricces, | unit for visual observation, pro- ae 


arrangements have been made to lease Microneter 10X, ivetion, and photoaraphy of 
both opeque and transparent 
Space in a new building soon to be erected | soecimens. Built-in 
Hs aw all Che al Co. Lid. 4 XK 41/4" camera, transformer, 
‘St. t. John X- Ray Labonte, Califon, clude 5 objectives and 7 eye- 


pieces. Mechanical stage, 
N. Jj. —Herbert R. Ise rger, president, polarizing apparatus, microm- 
has recently been member of etc. 25-2000. Binoc- 
} Advisory Commit- i ‘ ular eyepiece, 35 mm. camera 
. . ing cells and other highly trans- macro objec- 
parent material. Continuous tran-— tives available at extra cost. 


Mechanical stage. Thyee, phase UNITRON 


“Only $265 | = instrument givin 


Separate 
METALLURGICAL, MMU — Choice of 3 objectives 


_and also transparent specimens under : 6x Eyepieces: 


“ah 4 both ordinary and polarized light 12&X, q 


Choice of 4 contrasts. 


“microscope base. Focusatle stage. 
Polarizing apperatus and filters. 


Only $287 | days at absolutely no cost or obligation. 


| Let the instrument prove its value and 


at Eyepieces: 5x, 10x, 15x’. microscope your ow laboratory for 


quality to you before 
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OTHER SOCIETIES’ EVENTS 
Q7- Q- Pittsburgh ‘Confer- 
ence on Analytical Chemistry and Ap-— 
plied Spectroscopy, Exposition of Mod- 4 
ern Laboratory Equipment, Wm. Penn 


copy, Philadelphia College of Pharmacy 
‘mont Plaza, New York, N.Y. 
March 27-April 2—Society of Plastics 
Industry, 13th Annual Pacific Coast Sec- 
tion Conf., St. Francis Hotel, San Fran- 
Hotel 7 Yorker, New York, cisco, Calif, and Lurline Hon 
March 6-10—American Concrete Pipe | April 8-13—American Chemical Society, 
Assn., Annual Meeting, Broadmoor Spring Meeting, Dallas, Tex. 


March 1- —Forest Products Seo- 


and Metal "Powder 
Show, Hotel ‘Cleveland, Cleveland, 


March 12- 16—National 7th Market Development Confer- 

ence, Edgewater Beach Hotel, Chicago, 


Corrosion Engineers, Sh Hotel Statler, 
‘American Oil Chemists’ 


4 March 18-21— Society of Me- April 95— 
Engineers, Spring Meeting, Mul- Society, 47th Annual Spring Meeting, 
tonomah Hotel, Portland, Ore. 


March 19-20—Steel Society, An- 
nual Meeting, Drake Hotel, Chicago, Ill. 
19-23—American Society of 
Engineers, 24th Annual Convention, 


March 8-9—Society of Plastics 
Annual SPI Canadian Conference, 
Sheraton-Brock Hotel, Nia Niagara Falls, 


Annual Meeting 


ras 


April 23- 25—Electron Physics Interna- 
a tional Conference, College Park, Md. aay 


“April 26-27—American Institute of 
trical Engineers, National Meeting, 
ford Hotel, — Mass. —* 


March 2 20— for 


Colorado Springs, Colo. 10-12— Metal Powder Assn. Convention, Atlantic City, N. 


Shamrock Hotel, Houston, Tex. 


dune 3-8—SAE Annual Chalfont. 


99- May 1—The So- 


ciety, Mark: Hopkins Hotel, San Frans 
April 29-May —4—Society of Motion 


ture and Television Engineers, Hotel 
‘Statler, New York,N.Y. 


May 3—Non-Ferrous Founders’ Society, 
Annual Membership Meeting, Atlantic 


May Association of Spectrog- 


raphers, 7th Annual Conference, 
May 3-9—American Foundrymen' 


May 6-9 Institute Chemical 
Roosevelt Hotel, New ‘Orleans, 


Mey 8-11—ASME Metals 
Hotel Statler, ‘Buffalo, 


23-25—ASME-EIC Mesting, 


Hotel, Montreal, Que., Canada 


ay 29-94—Association of / American 
"Railroads, Netherland Plaza, Cincinnati, 


Ohio 


‘Heddon rel, Atlantic City, N 
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Colorimeters 


Photo- 


I Power Stir new Hollow” 
Spindle takes any stirring 
fod .. . glass, "plastic or 
stainless steel between 7/32 
and 5/16 inch. ermits con- 
ve nient adjustment of agits a- 
tor’s working length. 
ditional features ine clude, 
new = angular support, rod 
1/10 horsepower motor, 


speed r ange from 100 to 1000. 
r.p.m. Power Stir model 54 
> 
measures 9” overall. Power 


a 
Stir alone, no. 77-836, priced 
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Special Types For Testing 


Products 


Electrophoresis Equipment 


ANUFACTURING “COMPANY 


facturers of Scientific Instruments 
CORPORATION 179 East 87th Street New York 28, N. Y 
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$-40840 HEATER—Electric, Seven Step, Stai ‘Steel, 750 Watt, 
_ Sargent. An economical well constructed heater for laboratory use in dis- 
 tillations, evaporations, digestions and extractions; applicable for use in 
many standard A.S.T.M. methods h as D- 86 and i in the official K jeldak ahl 
‘The heater is equipped with A heating elements of 150, 
_ 250 and 350 watts, spirally positioned in increasing order of size from ce nte r a 
of lower element refractory, assuring uniform heating at all ranges. — koe 
The selective or combined use of these heating elements provide seven 
operating ranges, namely, 150, 250, 350, 400, 500, 600 and 750 watts. The _ 
heating elements are energized by three toggle switches located on +l 
_ control panel. A panel plate clearly indicates which toggle switch must be vm 
The entire heating unit is contained in a refractory plate isolated from hall is 
- the outer frame insuring that the stainless steel case is cool at all times. Pr. 
Removable upper refractory is reversible. One side molded to accom-— 
=’ = modate 500 m! and 800 m! K jeldahl flasks and 4 in. concentric metal rings 
‘The other side beveled to accommodate large, round-bottom flasks. 
ee | omplete with S-40546 lower refractory , S- 40547 upper refractory, one 
Seven Step of dovetail clamp sockets, one S-4074 clamp and and 
‘i ~~. plug for attachment to standard out 


SCIENTIFIC LABORATORY {¥STRUMENTS APPARATUS © SUPPLIES © CHE 


Localized Heating E. H. SARGENT & COMPANY, 4647 W. FOSTER AVE., CHICAGO 30, ILLINOIS | 
‘Up to 750 Watt Output MICHIGAN DIVISION, 8560 WEST CHICAGO AVENUE, DETROIT 4, MICHIGAN 
eat SOUTHWESTERN DIVISION, 5915 PEELER STREET, DALLAS 19, TEXAS 
SOUTHEASTERN DIVISION, 3125 SEVENTH AVE., N., BIRMINGHAM 4, ALA. 
FOR FURTHER INFORMATION CIRCLE 130 ON READER SERVICE CARD PAGE 101 
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Tensile > Strength 


Hysteresi ork Recovery 


limits of of Load 4 


ree 


‘paraffin, filaments, 
wire, foils, cord, twine, a 


fibres, yarn, plastics and textiles. tests a week. 


“Albert makes a complete line of Pendulum Type Electronic Tensile Testers 
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a 


on ew 5, 000,00 lb. 


Baldwin universal 


testing. machine 


is. world’s largest 


| 


Vertical specimens 40 high can be 
in tension or compression, and structures” 
100 ft. long can be tested i in Gexure in 


machine recently installed at Lehigh: “Unie 
versity, Bethlehem, Pennsylvania. In terms of 
7 - load capacity and size of specimens accommo- 


4 
dated, this testing machine is the largest = 

Loi iding and measuring systems are 


time-proven Emery weighing capsule 4 
ance indicating s system for rapid | and a 
ned scale Tanges are 
0 of dial reading. | 


5 ‘Ibs. ‘find it in 


ve Baldwin’s ‘complete line. For a copy of our 
new universal testing machines bulletin 4401, 

write to Testing Headquarters, Baldwin-Lim: an 
imilton C orporation, Philadel phiz a 42, Pa. 


Pelton Standard Stec! Works 


SERVICE CARD PAGE 101 
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EXHIBIT 0 OF TESTING AND SCIENTIFIC 


{ae 
ever 


o important ex reaching the 
men who buy and use the production ae 
of the industry. 
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=, 


a for yield point, etc., in Ibs./sq. in. of speci- — 
fied cross section ifdesired. = 
1 unit makes all this possible 
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Please ee me more complet 


or more information 

ith less expenditure of 2 
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‘try, and often de authoritative reterences used 


by courts of law in settling dispute 


Definitions of Terms, with Relating to pre Testing 340).. 
Methods and Definitions for Mechanical Testing of Steel Products (A 370). . 
Classification of Cast Copper-Base Alloys (B 119) 
Classification of Coppers (B 224) 

Definitions of Terms Used in Powder Metallurgy (B 243)...... 
Definitions of Terms Relating to Gypsum (C 11) 
Classification of Fireclay Refractories (C 27)..... 


ius 


PAID BY 


LL 


13, Pa. 


hia 3 


Definitions of Terms Relating to Refractories (C 
— for Heat Transmission (C 108) a 
Definition of Terms Relating to Natural Building Stones (C 119). 
- Definition of Terms Relating to Concrete and Concrete Tt, (c 125) 
Classification of Insulating Fire Brick (C 155) adie alain 
Definition of Terms Relating to Glass and Glass Products (c 162).. 


OSTAGE wi 
Iph 


Service Depa: 


Definitions of Terms Relating to Structural Sandwich 274).. 

Definitions of Terms Relating to Porcelain Enamel (C 286) oe 

Descriptive Nomenciature Constituents of Mineral “Aggregates 
(C294). 

Classification of Single- and Double-Screened Ground Refractory Moterials 


Definitions of Terms Relating to Materials for Roads and Sere 3). 3 


Definitions Terms Relating to and Cole (D 
Definitions of Terms Relating to Textile Materials (D 123). See S's 
Grfinitions of Terms Relating to Petroleum (D 288). . 

_ Definitions of Terms Relating to Timber Preservatives (D 324).. 

efinition of the Terms Gross Calorific ee ond & 

Solid and Liquid Fuels (D 407). 
Definition of Terms Relating to Soaps and Other a. (D is 
oie for Commercial Varieties of Bituminous and Subbituminous 

Definitions of Terms and Symbols Relating to Soil Mechanics (D 653)... <e an 
Nomenciature of Descriptive Terms Pertaining to Plostics (D 675) 

Poe Definitions of Terms Relating to Naval Stores and Pelated Producis (D 804) 
Definitions of Terms Relating to Plastics 


Recommended Code for fora of Direction of 

Definition of Terms Relating to Shipping Containers Seas 

Defiritions of Terms Relating to Veneer and Plywood (D 1038).. 

Definitions of Terms Relating to Bituminous venynes and Roofing 

efinitions of Terms Relating to Industrial Water (D 1129) 


tions of Terms to Atmospheric Sampling and 1356) 
Definitions of Terms Relating to Methods of Mechanical Testing (E 

Definitions of Terms Relating to Metaillography (E 7) 

Definitions of Terms Relating to Specific Grovity ai 12 
Definition of the Term Screen (Sieve) (E 13).. : 
Definitions of Terms Relating to Rheological of Matter (E 24 
Definitions with Procedures Relating to Conditioning and 

. Definitions of Terms Relating to Heat Treatment of Metals (E 44) iz 
Industrial Radiegraphic Terminolegy for Use in Radiographic Inspection 
Castings and Weldments (E 52)...... 

ecomimended Practice for Radiographic Testing (E 94) 


A glossary of terms is appended ee on Industrial ‘Water, 


ms as Applied to Hydraulic Cement (C 


with 
in 


the desired range and of 


in the fuel spray. 


Who and Why) The Parker Appliance | 
Company, leveland, Ohio, has found 
-high- speed photographic techniques 
made possible by the G-R Microflash most 
satisfactory. for this work. To quote 
Ned Shiflet, Manager of the Engine 
ories Division: “Flash bulbs 
second to 1/170 second 
light duration would not stop p the high- 
= ‘Oe velocity ¢ droplets in the atomized fuel spray. A 


available high- speed electric flash with 
| light durations as small as 1/30,000 second was also 7 


‘Excellent photographs are now obtained using 

two Microflash units. These are located 


approximately 15 inches from the : spray cone at 90°. 


size can easily be made and droplet sizes 4 
4 


~ 


This instrument will “stop” as as 1,000 feet per 
second. It makes possible detailed study and analysis of projectiles 
in motion, pressure waves in gases, turbulence in liquids, sand 


mechanical distortions, 


Mounting — Power and 
Flash Duration - —2 microseconds — ja circuits are in one metal = hy 
riggering — Pushbutton initiates the flash lamp in another. Both cases 
flash — flash can also be triggered lock together for ease in transporta- 
Z tion, and complete protection of lamp 


and built- in are 


General Radio 


TV & BROADCAST 
FREQUENCY MEASURING U-H-F MEASURING 
3 
West Street NEW YORK 8055 13th St., Silver Spring, Md WASHINGTON, D. 
1150 York Road, Abington, Pa. PHILADELPHIA 
920 S. Michigan Ave. CHICAGO 5 = 1000 N. Seward St. LOS ANGELES 38 
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ELECTRONIC RECORDER for producing accurate stress 


42,000 tb. cap. 
— U.T. M. 


With a LOAD CELL, ranges as low as HIGH TEMPERATURE FUR : 
for at tup to 2, 
ad 


q 

STRAIN RATE INDICATOR 
Pn enables operator to adjust — 
— testing speed in terms of 


actual specimen strain 
infin min) 


COLD AND HOT TESTING — 
in a single cabinet from 


AUTOMATIC PROGRAM 
Other Standard Accessories 


CONTROLLER for accu- 
Aa Fately conducting production, ' 
proof or various cycling tests 
to preset controls. 


strain in conjunction with a “Model 51 recorder. = ‘a. 


Get ‘the. facts without obligation. Fill out © 


__and send the coupon below. 


"pression testing machine. 

q strain curves with magnifications from 1:1 to 1,000:1. Avail- OLSEN TESTING MACHINE COMPANY 
able with Y-axis for plotting two simultaneously. Easton Road Willow Grove, Pa. q 


re 
4 e i Please send me a copy of Bulletin 46 on testing instruments 
are a few of the numerous instruments, tools accessories. | am particularly (please check): 
accessories available for any Olsen Super " or ElecSmatic o Extensometers Hot & Cold Testing 
Remember, when you buy an Olsen—you meet not Lead Cell Electronic Recorder 
only today’s requirements but tomorrow’ s Bs Grips Strain Rate Indicator 
versatility and j [_] Transverse Tool Automatic ¢ Testing 


Easton Road Willow Grove, ‘Pa. 


Since | W600 


ere s Froot of the Unmatched lesting Versatility 
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